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PROTECTION FROM LIGHTNING. 


AN immense amount of matter has been written upon 
the subject of lightning and means of protection there- 
from. We are told in almost every book that we turn 
to in quest of information on this interesting topic, 
that lightning conductors should be erected in accord- 
ance with such and such rules and that “they should be 
not only tested by a qualified person immediately after 
erection, but also periodically.” We, however, cannot 
find any information in any book hitherto published 
which tells what instruments are to be used and how 
they are to be manipulated—not even the maximum 
resistance that a lightning conductor and its earth 
connection may have and yet be considered safe. 

We commented upon the straggling information 
which the Lightning Rod Conference had brought 
together and upon the rules issued by the Explosives 
Department of the Home Office to the occupiers of all 
factories and magazines for explosives, local autho- 
rities, &c., pointing out at the time that no definite 
plan or system for testing lightning conductors had 
been proposed or even suggested, but all that had been 
advised was, that the testing should be done by “a 
qualified person.” The omission is a very strange one, 
and we are forced to the conclusion that the parties 
who formulated the rules had never properly tested 
lightning conductors and really did not know which 
was the best way to set about it, although they were 
fully alive to the necessity for such being done, and 
being done by a competent person. 

The test is by no means a difficult one, yet, if the 
present army of electric lighting and telephone elec- 
tricians were asked “to find the resistance of an earth 
connection in ohms,” we are afraid that a large per- 
centage of them would be inclined to shirk the 
question. We certainly do not refer to first-class 
submarine and telegraph electricians, as this is a test 
of frequent occurrence with them ; at the same time, 
we think that it will be difficnlt to find in each 
locality qualified persons to test lightning conductors. 
Those who make a trade of constructing and erecting 
lightning conductors seldom or never apply a test 
to them ; in some cases they may possibly insert a 
detector in circuit with a battery and the conductor, and 
if a pretty good deflection is obtained, they say “ it is 
all right!” and then leave the whole thing to take its 
chance for years without a second thought. We have 
just been favoured with a proof sheet of “Munro & 
Jamieson’s Electrical Pocket Book,” which will shortly 
make its appearance, and extract therefrom what 
appears to be a complete solution of the problem of 
testing lightning conductors. 

We shall be glad to have the private experience 
of any of our readers who may have made accurate 
tests of lightning conductors. 


TESTING LIGHTNING CONDUCTORS. 


By A. JAMIESON, C.E., F.R.S.E. 


JOIN up as in diagram for Wheatstone Bridge test. 


Lc = lightning conductor whose “ absolute” re- 
sistance to earth at E, is required. 

E, and E, = two other separate and independent earths, 
such as sunk copper plate and suction 
pipe of a water pump, at least 10 feet 
from E,. 

L,, lo, 15, = the leading wires soldered to earths, E,, 
E,, B 
G =a dead beat sensitive Thomson’s reflecting 
galvanometer. 
B =a constant Daniell’s battery, 2 or 3 cells. 


Method of Taking Tests. 


First. Before soldering /,, 7., 7; to their earths, find 
their combined resistance in pairs by a simple bridge 
test, their far ends being looped or joined together. 

And suppose 
x, ohms. 


i+4= 
+h=y ” 
+14,=2 


l 
l 
ly 


1 ” 


Second. After soldering 1/,, /,, /; to their earths, take 
a test as per diagram, and suppose 2, ohms to be the 
resistance when a balance is obtained to “ false zero.” 


Then x,=the whole resistance included between the 
points 2 and 4 of bridge = (/, + resist- 
ance between earths, E, and E, + /,), but 
aa = L, + Ip. 

*, Ly — 2, = E, + E,=X the resistance between the 
earths E, and E,. 


In ordinary cases if the value of X be low, say under 
1 ohm, and E, is clearly a separate and independent 
earth from E,, this is all the test required ; but should 
there be any doubt about it, then replace lead /, by 2, 
i.e., join 7, to point 4 in diagram, and let the resistance 
between the earths, E, and E, = Y (after deducting the 
resistance of the leads, 7, and /;, viz.: y,). Finally, 
with lead /,, as in diagram, and lead /, replacing /,, 7.¢., 
1, joined to point 2 in the figure, let the resistance 
between the earths, E, and E, = Z (after deducting the 
resistance of leads /, and /;, viz. : 2;). 


Resistance between the Different Earths. 
(2.) E, + E; = Y 
(3.) E, + E; = Z 
Substituting values for E, and E, from equations (4.) 
and (5.) in equation (3). 
We have xXx—E,+Y-—E,=Z 
1.€., X+Y—Z=2E, 
.. The “absolute” resistance to earth of the light- 
ning conductor is, 


(4.) E, = X—E, 
(5.) Ej = ¥Y — E, 


_x+Y-—Z 


E, 5 
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Example. — Tests taken December 24th, 1883, in 
strict accordance with the foregoing rules, by T. L. 
Paterson, F.C.S., of the lightning conductor on John 
Walker & Co.’s sugar factory chimney, Greenock. 

1st. Test of Leading Wires.—By bridge, with leads 
looped at further end. 


L+1,=2,= *65 ohm. 
L+h=y, = _ 88 ,, 
ly + 1, ca #1 oe 1°41 ” 


2nd. Resistance, including earths and leads.—Con- 
nections precisely as per diagram. 


Lo = 1:23 yo = 1:23; and z = 1:93 ohms. 
3rd. Resistance between earths by calculation. 
%y— #, = 12 — 65 = ‘55 = x ohms. 
Yo —Y¥, =123— 88=—=35=—yY ,, 
Z24—-4=193-—-141=532=2 ,, 
RR 4 OOF 
i223. BAB = ‘19 ohms. 


9 
rf ~ 


"D2 


“Ey = 





being the absolute resistance of lightning conductor to 
earth. 

Note.—The conducting strand between the top spikes 
or spear and the earth should be carefully tested 
before erection. It should also be tested by running a 
leading wire to the spear by means of a kite or other- 
wise, if there is the slightest reason to suspect want of 
continuity or imperfect joints. Vyle’s conductors have 
a test wire inserted in the centre of the stranded con- 
ductor for this purpose. Another method* is that of 
having two separated strand conductors or bands, 
running direct from the spear to one or more earths, 
and inserting into one of these conductors a metallic 
junction piece in a convenient position near the 
ground, which can be unscrewed in order to attach 
the leading wires, /,, /,, of the bridge, when a loop test 
of the conductor is required. 

All lightning conductors should be tested once a year 
in the dry season, and should not be considered satis- 
factory unless they give less than 1 ohm, including the 
whole conductor and the earth resistance. 








ON THE FUNDAMENTAL NOTIONS OF 
ELECTROSTATICS. (QUANTITY, POTEN- 
TIAL, CAPACITY, &c-) 


By E. MACH. 








A discourse delivered at the International Electrical 
Exhibition in Vienna, September 4th, 1883. 





(Continued from page 47.) 


Between the notions “heat capacity” and “electric 
capacity” there exists a certain agreement, but the 
difference between the two must also not be overlooked. 
The heat capacity of a body depends on itself alone. 
The electric capacity of a body, K, is affected by all 
neighbouring bodies, since the charge of these bodies 
may alter the potential of K. In order, therefore, to 
give an unequivocal meaning to the notion capacity (C) 
of a body, K, we must understand under C the relation 


2 for the body, K, for a given position of all adjacent 


bodies, and suppose that all neighbouring conductors 
are in connection with the earth. In the cases which 
are practically of most importance, the matter takes a 
much simpler form. The capacity, eg., of a jar whose 
inner coating is almost inclosed by the external one in 
connection with the earth, is not sensibly affected by 
adjacent conductors, charged or not charged. 

In simple cases the connection between charge, 
capacity, and potential may be ascertained without 
difficulty. Let the conductor be, eg., a ball of the 
radius, 7, free in a large space of air. The charge, q, 





* This appears to be precisely the same as that proposed by a 
correspondent in our issue of the 12th inst.—Eps. Exec. Rev. 


as no other conductors are near, is then uniformly dis- 
tributed over the surface, and a simple geometrical 


consideration gives the expression V = d for the poten- 


tial. Hence, also, a = 7, 1.¢., the capacity is measured 


by the radius, and according to the centimetre-gramme- 
second system, in centimetres. 

These formule follow readily from Newton’s propo- 
sition that a homogeneous spherical stratum whose 
elements act inversely as the square of the distance 
exerts no power at all upon an internal point, but acts 
upon an external point, like the mass united at the 
centre of the sphere. The next following formule 
follow from the same theorem. 

It is also evident that as a potential is a quantity 
divided by a length, so a quantity must be a potential 
divided by a length. 

Suppose (fig. 10) a jar formed of two concentric 


Fig. 10. 


spherical surfaces of the radii, 7 and 7,, containing 
between them merely air. If the external sphere is 
placed in conductive connection with the earth, and if 
the internal sphere is charged by means of a thin wire 
which is conveyed, properly insulated, es the 


"a 





outer sphere with the — Q, then V = rs = 





and the capacity in this case is = -; if » therefore, f= 


16, 7, = 19, or approximately 100 = = "100 centimetres. 

We will now utilise these simple cases to explain the 
principle of the determination of capacity and of 
potential. It is in the first place evident that we may 
use the jar of concentric spheres of a known capacity 
as a measuring jar, and by its means we may ascertain, 
in the manner already described, the capacity of a given 
jar, F. Suppose we find that 37 discharges of the 
measuring jar of the capacity 100, charge, F, to the same 
striking distance, that is, to the same potential. Then 
the capacity of F is 3,700 centimetres. 

















Fig. 11. 


The great battery of the Physical Institution of 
Prague, which consists of 16 such jars almost equal 
in size, has consequently a capacity of more than 
50,000 centimetres, or has the same capacity as a 
sphere suspended freely in the air of more than 1 
kilometre in diameter. This remark shows us the great 
advantage which Leyden jars afford, as compared with 
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ordinary conductors, for storing up electricity. In 
fact, jars are distinguished from simple conductors, as 
was already known by Faraday, by their great capacity. 

For the determination of the potential, let us suppose 
the internal coating of a jar, F, whose outer coating is 
in conductive connection with the earth, connected by 
means of a long thin wire with a conductive sphere, 
K, placed free in a space of air so large that 
the radius of K vanishes in comparison. (Fig. 
11.) The jar and the sphere assume at once the 
same potential. But, on the surface of the sphere, 
if sufficiently removed from all other conductors, there 
exists a uniform stratum of electricity. If the sphere 
with a radius, 7, contains the charge, 7, then its poten- 


tialisv = 7%. Butif the upper half of the sphere is 
, 
cut off and brought into equilibrium on a balance (to 


whose beam it is suspended by a silk thread), the 
upper half is repelled by the lower half with a force 


a. 
P= soa _ v*, This repulsion, P, can be compen- 





sated by an additional weight, and thus determined. 


The potential is then V= / 5 P. 
The energy of a sphere of the radius, 7, charged with 


the quantity, 7, is 4 e If the radius is extended by 
dr,there occurs a loss of energy, and the work per- 
formed is 1% dr. 

If we call » the uniform electric pressure upon a 
unit of the surface of the sphere, the work performed 
The 


, 1 
is also 47° x pd 7, consequently p = Sota 
hemisphere, if exposed from all sides to the same 
pressure, as in a liquid, would be in equilibrium. 
Hence we must let the pressure, , act upon the surface 
of the greatest circle, in order to obtain the action upon 
1” 1 
the balance, which is 7 rp = ¢ t = 3% V%, 


That the potential is proportional to the square root 
of the force isreadily seen. If the potential is double 
or three-fold, the charge of all parts is double or three- 
fold, hence its mutual repulsive action is four-fold or 
nine-fold. 

Let us take a particular example. I wish to produce 
on the sphere the potential 40. What overweight must 
I give the hemisphere in grammes in order to keep the 
repulsive power in equilibrium? Asa gramme weight 
represents about 1,000 units of force, we have the 
following simple calculation :40 x 40 = 8 x 1,000 x a, 
x being the number of grammes. Approximately, 
therefore, z = 0°2 gramme. ‘I charge the jar. The 
discharge takes place ; I have reached, or more strictly 
speaking, exceeded the potential 40, and you see, when I 
discharge the jar, the appertaining spark. 

The above-described arrangement is, however, from 
a variety of reasons, not adapted for the actual measure- 
ment of the potential. Thomson’s absolute electro- 
meter depends on an ingenious modification of the 
electric balance of Harris and Volta. Of two equal and 
parallel plates, the one is connected with the earth, 
whilst the other is brought to the potential to be 
measured. A small moveable flat piece, /, is suspended 
from the balance to determine the attraction, P. At 
the distance of the plates, D, we have 

a SaP 
J 

The striking distance between the balls of a ma- 
chine increases with the potential difference, but more 
rapidly. If the distance between the balls is 1 cen- 
timetre, the potential difference in this machine is 110, 
and it may be rendered 10 times greater. What great 
potential differences occur in nature appear from the 
fact that the striking distance of lightning is measured 
by kilometres. The differences of potential in galvanic 








batteries are much smaller than those in our machine, for 
several hundred elements are required to give a spark 
of a microscopic striking distance. 

We will now make use of the notions which we have 
acquired, in order to throw light upon another import- 
ant relation of electrical and mechanical processes. 
We will ascertain what potential energy or what stored 
up work is contained in a charged conductor, ¢.g., in a jar. 

If we convey a quantity of electricity to a conduc- 
tor, or, not to use allegorical language, if we produce 
by work electric force in a conductor, this force can 
reproduce the work by which it has originated. How 
great is the energy or capacity of work of a conductor 
of known charge, Q, and known potential, Vv ? 

Let us suppose the said charge divided into very 
small portions, 7, 7,72 - . - - and these brought suc- 
cessively to the conductor. The first such small por- 
tion is brought without appreciable work, and produces 
there a very small potential, v,. To bring the second 
portion we require the quantity of work, ¢,, V,, and 
similarly for the following quantities, 7), Vjjs Gis Vi» 
&c. As the potential increases proportionally to quan- 
tities brought, up to V, so corresponding to the graphic 
representation (fig. 12), we have the total work 

w=3QV, 
which represents the total energy of the charged con- 
ductor. With reference to the equation, Q = C V, 





Fig. 13. 


yd Fig. 12. 
where C means the capacity, we may also say 
Q? 
5c 
It may be useful to explain the above-mentioned 
thought by means of a mechanical analogy. If we 
pump a quantity of liquid, Q, into a cylindrical vessel 
(fig. 13), the level in the latter rises gradually. The 
more we have already pumped in the greater pressure 
we must use to continue pumping, or we must raise 
the liquid to so much the higher level. The work 
stored up can again be utilised if the weight of liquid, 
Q, which reaches up to the level, /, is allowed to flow 
out again. This work corresponds to the fall of the 
whole weight of liquid, Q, from the mean level, 


A or to the height of the centre of gravity. It is 


w=}cCV’,0orw= 


w=3Qh 

Since Q= Kh, ie., since the weight of liquid and 
the height, h, are proportional, 

Q? 
4K 

Let us take our jar as a special instance : 

Its capacity is, C= 3,700; the potential, v = 110, 
hence the quantity, Q= c Vv = 407-000 electrostatic 
units, and the energy, W = 4 Q V= 22385°000 centi- 
metre-gramme-second work-units. 

This work-unit of the centimetre-gramme-second 
system is for us intangible, as we are accustomed to 
operate with weights. Let us take, therefore, as work- 
unit a gramme-centimetre, which corresponds to the 
pressure of a gramme through the distance of 1 centi- 
metre, and which is approximately 1,000 times greater 
than our former fundamental unit, our number will 
then be 1,000 times greater. If we pass over to the 
kilogrammetre, as used in practice for the unit of work, 
we have a standard 100,000 times greater. The value 
for the work is therefore 100,000 times smaller, and is 
in round numbers 0°22 kilogrammetre. We can at 
once form a tangible notion of this work when we 
raise a kilo weight to the height of 22 centimetres. 


w=;3K/’and W= 
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This work is therefore performed in charging the 
jar, and reappears on discharging, according to circum- 
stances, partly as sound, partly as the mechanical per- 
foration of insulators, partly as light and heat, &c. 

The above-mentioned great battery of the Physical 
Institute, of 16 jars, charged to the same potential 
yields, though the effect of the discharge is more im- 
posing, the total work of only about 3. kilogram- 
meters. 

In the development of the above thoughts, we are by 
no means confined to the way we have taken, which 
has been selected merely as most suitable for orienta- 
tion. The connection among physical phenomena is 
so manifold that we may approach the same subject in 
very various manners. The electric phenomena, in 
particular, are so closely connected with all others that 
the science of electricity might fairly be called the 
science of the connection of physical phenomena, as 
will doubtless be made clear in future discourses. 

As regards the principle of the conservation of 
energy, which connects the electrical with the me- 
chanical phenomena, I wish to call attention to two 
methods of following out this connection. 

Some years ago, Prof. Rosetti, by means of an 
influence machine, driven by weights, which he 
put alternately in motion, in an electric and non- 
electric condition, with equal velocity, determined the 
mechanical work in both cases, and was thus enabled, 
after deducting the work of friction, to ascertain the 
mechanical work due purely to the development of 
electricity. 

I have also carried out this experiment in a modified, 
and, as I believe, in an advantageous form. Instead of 
separately determining the work of friction, I have 
arranged the machine so that it is spontaneously 
eliminated and does not require to be taken into 
account. The so-called fixed disc of the machine, 
whose axle of rotation is perpendicular, is suspended 
like a gaselier, by three perpendicular cords, of 
equal length, 7, and distance from the axle, 7. Only 
when the machine is excited, this disc, which repre- 
sents a Prony brake, receives by reciprocal action 
with the rotating disc, a deviation, a, and a momentum 


2 


. ‘ . rs : 
of revolution which is expressed by D = —7-@ P de- 


noting the weight at the disc. The angle, a, is deter- 
mined by a mirror fixed upon the disc. The work 
expended in », revolutions is expressed by 2” z D. 

If the machine is connected with itself, as Rosetti 
arranged it, we obtain a continuous current, having all 
the properties of a very feeble galvanic current, de- 
flecting, e.g., the needle of an intercalated galvano- 
meter, &c. The mechanical work expended in main- 
taining this current is capable of direct determination. 

If a jar is charged at the machine, its energy, which 
can be expended in the formation of sparks and in the 
perforation of insulators, represents only a part of the 
mechanical work expended, another portion being con- 
sumed in the closed circuit. This machine, with an 
intercalated jar, affords a representation on the small 
scale, of the transfer of power, or more correctly, of 
work. In fact, the same laws hold good here, for the 
economic co-efficients as are encountered in the large 
dynamo machines. 

In our experiment the jar behaves like an accumu- 
lator which is charged by a dynamo machine. The 
relation which exists between the expended and the 
available work may be seen in the following simple 
representation. The Holtz machine, H (fig. 14), is 
caused to charge the measuring jar, L, which in », 
discharges with the quantity, g, and the potential, v, 
charges the jar, F, with the quantity, Q, up to the po- 
tential, v. The energy of the discharges of the mea- 
suring-jar is lost, and there only remains that of the 
jar, F. Hence the proportion of the available work to 
that expended is— 


5QV 
kQV+590 


no measuring jar is introduced the parts of the machine, 


Vv 
and because Q = 7 q; also Ts If 





and the conductive wires themselves, serve as measur- 
V 

——.— holds good in whic 

s+ 30 good hich 

= v denotes the sum of all differences of potential suc- 

cessively introduced into the closed circuit. 


ing jars, and the formula - 





P|! 


Fig. 14. 


Another means for the investigation of electric energy 
is its conversion into heat. Riess made experiments of 
this kind with his electric air thermometer some time 
ago, when the mechanical theory of heat was less 
generally known than is the case at present. 

If the discharge is conducted through a fine wire, 
passing through the ball of the air thermometer, a 
development of heat may be traced proportional to 
the expression already given, W=4Qv. Though it 
has not yet been found practicable to ‘convert the entire 
energy in this manner into measurable heat, since a 
part remains in the spark in the air outside the ther- 
mometer, everything indicates that the entire heat 
evolved in all parts of the conductor, and in the path 
of the discharge must be the equivalent of the work 
5 QV. 
~ It is indifferent whether the electric energy is trans- 
formed at once or in successive portions. If eg. of 
two equal jars, one with the quantity Q is charged at 
the potential, V, the energy present is} Qv. If the jar 


¥ 
is discharged into the other, V falls to 5 on account of 


the double capacity. There remains therefore the 
energy + QV, whilst } QV has been transformed into 
heat in the discharge sparks. The residue is equally 
distributed in both jars, so that each when discharged 
is capable of further transforming } Q V into heat. 

We have thus discussed electricity in the limited 
phase which alone was known to savanis prior to 
Volta, and which perhaps not too happily, is named 
static electricity or electricity of tension. It must, 
however, be understood that the nature of electricity 
is always one and the same, and that there exists no 
essential difference between static and galvanic elec- 
tricity. The quantitative conditions alone are in both 
these departments so different that, in the latter, per- 
fectly novel phases of the phenomenon, ¢.g., the mag- 
netic effects are clearly manifested, which remain 
unrecognised in the former. On the other hand the 
static attractions and repulsions almost disappear in 
the latter. Indeed, the magnetic effect of the discharge- 
current of an influence-machine can easily be shown 
by the multiplier, though the magnetic current could 
scarcely have been discovered in this current. The 
static actiones in distans of the polar wires of a galvanic 
element could likewise scarcely be observed, if the 
phenomenon had not been already made known in a 
more striking form. 

If we wish to characterise the two departments in 
their main features, we may say that in the former 
high potentials and small quantities come into play ; 
in the latter low potentials and large quantities. The 
relation between a jar being discharged and a galvanic 
element is similar to that between an air gun and the 
bellows of an organ. The former liberates suddenly a 
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small quantity of air at a very high pressure ; the latter 
gradually emits a great quantity of air at a very low 
pressure. 

There is in principle no reason why the electrostatic 
measures should not be retained in the department of 
galvanic electricity. For instance, the strength of 
currents might be measured by the number of electro- 
static units passing through any section of the circuit 
per second. But this would be unpractical from a 
two-fold point of view. In the first place the magnetic 
data for measurement, which the current presents in a 
very convenient manner, would be ignored, and in 
their place a measure would be used which could not 
be applied to the current with ease or with great 
accuracy. Secondly, far too small a unit would be 
employed, and we should thus find ourselves in the 
same position as an astronomer who should attempt to 
measure the celestial distances in metres instead of in 
radii of the earth, or of the earth’s orbit. The current 
which, according to the magnetic measure, represents 
unity, transmits 30 thousand million electrostatic units 
per second, through its section. Hence other measures 
must here be taken as a basis. But to explain this is 
not my duty.—Zeitschrift des Electrotech Vereins in 
Wien. 








ELECTRIC LIGHT TESTS AT LOUISVILLE. 


THE total number of lamps employed at the Louisville 
Exhibition, held last year in the United States of 
America, may be seen in the following table :— 





Incandescent Are 
lights. lights. 





Edison Isolated Lighting Company ... ...| a 
United States Electric Light Company __... : 29 
Fort Wayne Jenney Electric Light Com- 

ee ae ee _ 100 
Thomson Houston Electric Light Company om 36 








The jury for examining and reporting upon the 
lamps was not appointed till about three weeks before 
the close of the exhibition, hence the tests must not be 
looked upon as thorough. 

Mr. H. W. Eaton, Ph. D., Louisville, one of the five 
gentlemen constituting the jury, communicates the 
following particulars to our American contemporary, 
Science : 

As the U. S. company did not enter into the contest, 
there was no competition on the incandescent lights. 
However, the following tests were made :—connection 
was made with a circuit containing 315 lights at what 
was considered an average point in the circuit; 
and fifteen lamps, five of them new, and the balance 
selected systematically from the circuit while lighted, 
were tested in a specially constructed photometer-room 
while indicator-cards were being taken from the 
engine. 

A Bunsen photometer with a twelve-foot bar was 
used, and the horizontal intensity determined with the 
carbon at an angle of 45°. The intensity of the (nomi- 
nally) 16-candle lights varied from 12 to 19°66 candles, 
averaging 13°77 candles ; and the average horse-power 
was 32°50. These figures give 9°70 lights, or 133°57 
candles, per mechanical horse-power. 

The action of the automatic regulator was then tested 
with a light in the photometer, first 50and then 100 lights 
being thrown off and on. In one of the six cases the 
variation was 1°23 candles, but in all the others it was 
less than °66 of a candle. Only a momentary flicker 
Was noticed as the lights were thrown off and on. 

The jury reported as follows :—“ The tests of the 
Edison system are most satisfactory as to the efficiency 
of the various appliances, the steadiness of the light 
produced, and the general results. It is a matter 
worthy of note, that during the 100 days of the exposi- 
tion, with over 4,000 lights burning, there was not at 


any time a suspension of light from failure of the 
appliances of the Edison Electric Lighting Company.” 

Of the are-lights, lamps were chosen, one at a time, 
from the circuits, and inserted in the same cireuit in 
the photometer-room, care being taken that no change 
was made in the circuit adjustments. Indicator-cards 
were taken from the engine used, during the testing of 
each lamp. The strength of current, and fall in elec- 
tromotive force, were also determined with an ampére- 
meter and voltmeter; but, as only relative results 
were desired, these instruments were not graduated. 

The photometer-bar was 50 feet long; and tests 
showed that there was no reflection vitiating the re- 
sults, from the dead-black surface of the walls of the 
room. The photometric tests were made with an 
Edison incandescent light as a standard. Fifteen 
tests from candle to incandescent, and 10 from incan- 
descent to are lights, were made for each lamp, five 
arc-light tests being between the same number of tests 
of the standard. 

The dynamos were worked to their full advertised 
capacity in regard to the number of lights in the cir- 
cuits ; and four lights were tested in each case, with 
the following results : 
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Total number of lights in circuit ... = 16 12 
Total mechanical horse-power ee = 
Average horizontal intensity in candles ... 
Average intensity per horse-power... a 
Relative efficiency of lamps from light, 

current, and fall in electromotive force . | 
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From these tests, and an examination of the dynamos, 
lamps, regulators, &c.,the awards were made as follows: 
—To the Edison Company, for isolated lighting, medals 
for the best incandescent system and light, and for the 
best dynamo and lamp for the incandescent light ; to 
the Fort Wayne Jenney Electric Lighting Company, 
medals for the best system and dynamo for are light- 
ing; but, to the Thomson Houston Electric Lighting 
Company, a medal for the best are light, because, 
“while the light of the Jenney was slightly stronger 
per horse-power of electrical energy used in the lamp, 
it was not quite so steady as the Thomson Houston.” 








THE TELEPHONE IN THE UNITED STATES. 
[A CoMMUNICATION. | 


“Wuo invented it? was it Dan Drawbaugh or Prof. Bell?” 
These two questions have for several months past greatly agitated 
the financial world of the United States. It will be a relief to the 
general public to learn that the long contest to decide who 
was the original inventor of the speaking telephone is now 
nearing the end. There are reasonable probabilities that it may 
be concluded within a week, but, as the methods of lawyers and 
courts are about as inscrutable as the ways of Providence, the 
community should not be shocked if there came an obstruction 
from an unexpected quarter at the very moment when the decree 
is to be pronounced. There is no pending litigation in this 
country—possibly none in the world—in which such enormous 
financial, commercial and social interests are involved as in the 
decision of this much agitated question of who invented the 
speaking telephone. The little contrivance has become an 
essential factor in everyday business life, to facilitate the mercan- 
tile and domestic affairs of the world. Its success as a business 
enterprise has also been remarkable. Capitalised at about 
$100,000,000 in the United States, the industry can safely be 
called a business which has passed the stage of experiment. But 
this is not all—in England, France, Germany, Belgium, the 
Netherlands, Norway, Brazil, Spain, New Zealand, Russia, Greece, 
Italy, Mexico, Venezuela, Canada, South and Central America, 
Cuba, and almost everywhere in the civilised world, telephone 
exchanges are already established. The United States is by far 
the largest field for the telephone service. 
Tue First TELEPHONE COMPANIES 

were the American Speaking Telephone Company, owners of Elisha 
Gray’s patents and the Edison patents, and the American Bell Tele- 
phone Company, owning Bell’s patents. These companies came into 
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antagonism—the Western Union Telegraph Company controlling 
the opposition to the Bell Company—and extensive litigation was 
inaugurated. The Bell Company was then in its infancy, and 
without financial backing ; and it was forced to succumb to the 
powerful Western Union influences. Then the great telephone 
monopoly for the United States was formed. The Western Union 
Telegraph Company leased and transferred to the Bell Telephone 
Company all telephone inventions controlled by it—i.e., the Gray 
and Edison patents—and agreed not to go into the telephone 
business ; and, in consideration of this, the Bell Telephone Com- 
pany agreed not to enter into competition with the telegraph 
business, and to pay the Western Union Telegraph Company the 
first 20 per cent. of its net earnings from royalties received for 
use of telephones from the 175 local license telephone companies. 
Tue Penpinc TELEPHONE LITIGATION. 


It is necessary to go back a little in order to give a clear idea of 
the present litigation to determine who was the original inventor 
of the telephone. The American Bell Telephone Company was 
organised under a special charter granted by the state of Massa- 
chusetts in 1880. It controls for the United States the funda- 
mental patents on telephones issued to A. G. Bell. Among those 
who have hitherto disputed the question of priority of invention 
of the telephone are Alexander Graham Bell, Thomas A. Edison, 
Elisha Gray, Prof. Amos E. Dolbear and other well-known elec- 
tricians, each for himself asserting his rights as the first and 
original inventor, and hence entitled to the benefits to be derived 
from the protection afforded by the broadest patent. As between 
these disputants there has been no adjudication by any tribunal 
of last resort, the litigations among them having been carried on 
in the United States Patent Office, before the Examiner of 
Interferences. The People’s Telephone Company of New York 
should not be overlooked, for it is this corporation that is creating 
and prolonging all the trouble with the Bell Company of Boston. 

Dan DRAWBAUGH’s CLAIM. 

The People’s Company holds that the art of telephony, or that 
of causing articulate sounds produced at a certain point, to be 
reproduced at a distant point by the aid of an electric current, 
and the telephone, or the means of carrying that art into practical 
and useful effect, were for the first time originally invented by 
Daniel Drawbaugh of Eberly’s Mills, Cumberland county, Pa. 
To the legal proceedings already mentioned, Drawbaugh has not 
been a party, nor have his claims in any wise been adjudicated or 
considered therein. Of the parties to this litigation, other than 
Bell, one has been awarded priority over him for a very important 
portion of the telephone apparatus, viz., the receiving telephone, 
embodying a magnet and a diaphragm. The Examiner of Inter- 
ferences awards this invention to J. W. McDonough, by reason of 
his having established, in the opinion of the examiner, the date of 
May, 1875, which is considerably earlier than any date substan- 
tiated by Bell. McDonough alleges that, at the date mentioned, 
he, for the first time, ‘“ constructed and partially operated a 
telephone by means of the human voice.” 

DRAWBAUGH’S EXPERIMENTS AND ACHIEVEMENTS. 


It now remains to present in brief form some statement of the 
basis for the claim advanced by Drawbaugh, which may be de- 
cided upon in the immediate future. For a period prior to the 
year 1867, Drawbaugh had given particular study to electrical 
matters. He had devised an electrical clock, various forms of 
telegraphs, and devoted considerable time and labour to consider- 
ing solutions of the problem of transmitting sound by electricity, 
and constructed his first crude telephone instruments. In the 
above-mentioned year the result of his investigations took prac- 
tical shape in two instruments, which yielded better results than 
any of the apparatus of like nature which he had previously 
constructed. Neither of the contrivances was capable, in the 
form in which he produced them, of accomplishing all that the 
best types of telephones can now do. But 

THEY TRANSMITTED AND REPRODUCED SPEECH. 

Words and occasional sentences could be clearly understood and 
recognized through them, and they operated by virtue of an 
unbroken and constant current of electricity. It is claimed and 
proved that the transmitter and receiver were as unlike, both in 
construction and principle, as are the Blake transmitters and Bell 
receivers in use now. ‘The transmitter was operated by the 
greater or less degree of compression of carbon powder by a plate 
actuated by a diaphragm. It was, therefore, a “ resistance ” 
telephone or a carbon microphone. The receiver contained a case 
or tube, a membrane diaphragm, a metallic armature secured to 
that diaphragm, and an electric magnet influencing the armature 
—every element described in Bell’s patent of March 7, 1876— 
operating exactly the same way, and producing exactly the same 
results as Bell’s instrument. These identical instruments are in 
existence. From 1867 to the present time it is claimed that 
Drawbaugh has devoted himself constantly to experiment and 
study upon the telephone. Between that year and May, 1875, he 
invented, constructed and practically operated the following 
apparatus :— 

1. A pair of transmitting and receiving magneto telephones, 
containing a metal diaphragm and an electro-magnet having a 
core permanently magnetized by contact with a permanent magnet. 
These instruments worked without a battery, and are substantially 
the same as those subsequently produced by Bell in 1877. The 
identical instruments exist in part. Duplicates have been made 
with the absent portions supplied, and have been tested under the 
above-mentioned conditions, and have transmitted and reproduced 
speech. 

2. An instrument of small and portable form entirely inclosed 


in a flat, elliptical case, containing a diaphragm of thin wood 
supporting a metal armature, an electro-magnet, and a mouth- 
piece. This identical instrument is in existence, in complete and 
perfectly operative form. It has been placed upon a telephone 
line, and tested as above, and has proved an excellent receiver, 
for which use it was particularly constructed in 1873, or early in 
1874. 

3. Two transmitting and receiving instruments in small and 
compact form, less in dimensions than the Bell receiver in common 
use. These contain every element existing in the best modern 
magneto telephones—the metal diaphragm of thin iron, the 
electro-magnet, the small case and peculiarly arranged mouth- 
piece, and the permanent magnet in contact with the core. Both 
identical instruments are in existence in excellent working con- 
dition. They require no battery, and have been worked under 
test conditions at opposite ends of a telephone line, transmitting 
and receiving speech, in every particular, exactly as well as the 
best forms of modern magneto telephones. In fact, receiving 
instruments could be made on precisely the same model, without 
changing in the smallest particular any part or portion, and enter 
into public use with the same degree of success as any receiver 
now employed. 

THE CHARGES AND DENIALS. 

The important suit from which a decision is soon expected is 
one pending between the American Bell Telephone Company and 
the People’s Telephone Company in the United States Circuit 
Court of New York, which was brought by the Bell Company to 
obtain an injunction and damages against the People’s Company, 
for an alleged infringement by the latter of Bell’s patent of 
March 7, 1876; the said infringement consisting in the alleged 
use of a telephone constructed in accordance with a patent of 
later date than Bell’s, which had been acquired by the People’s 
company. In its answer to the bill of complaint, the People’s 
company deny that Bell is the first and original inventor of the 
art and means of telephony, and assert that consequently his 
patent is void, and that the true, first and original inventor is 
Daniel Drawbaugh. His claims, as submitted to the Court, are 
as follows :— 

1. By the instruments themselves that he made and used and 
successfully operated ; and these instruments he freely offers to 
the inspection of the best electrical experts in the United States. 

2. By the testimony of scores of unimpeached witnesses, well 
known in their communities, who identify these instruments, who 
positively aver that they saw them and heard them talk. 

Wuat WILL BE THE ReEsuLt ? 

The suit began in 1881 by the Bell Company against the 
People’s Company, representing the Drawbaugh inventions, will 
come up before the United States Circuit Court in New York for 
decision within the next few months. 

More than one hundred witnesses have testified to having seen 
the Drawbaugh telephone in operation more than a year before 
Bell’s patent was issued. 

Should it be favourable to the People’s Company, the telephone 
will be thrown open to the public. In such a case, Congress might 
give Drawbaugh a patent. If the principle of the telephone were 
to become public property, there will be no lack of telephones in 
the field, many of which are said to be superior to the apparatus 
now in use. There are several hundred different patterns of 
telephones patented and ready for use. At present the Bell Com- 
pany blocks the way. 


New York, January 8th, 1884. “WALL STREET.” 








THE DETERMINATION OF THE OHM. 


THE latest experiments indicate that the value of the 
British Association unit is ‘9867 ohms; this result 
having been obtained by Lord Rayleigh by two dis- 
tinct methods, and by Mr. Glazebrook by still another 
method. But different observers still differ quite 
widely in their results. 

The International Committee on Electrical Units, 
which met in November, 1882, in Paris, in view of the 
present unsettled state of the case, and the necessity 
for the speedy adoption of a suitable standard, decided 
that when the length of a column of pure mercury of 
one square millimetre section, and having a resistance 
of one ohm, shall have been determined to within one 
part in a thousand, the ohm shall then be defined as 
the resistance of such a column of pure mercury of the 
determined length ; and the different governments re- 
presented were urged to prosecute experiments for the 
accurate determination of this length. For this pur- 
pose, among others, an appropriation of $12,500 was 
made by the last Congress of the United States. The 
work on the unit of resistance, says Science, is under 
the charge of Professor Rowland, of the John Hop- 
kins University; and the experiments are being 
carried on in Baltimore, both at the University and at 
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Clifton Park, two miles from the city. Owing to some 
unexpected delays in the construction of necessary 
apparatus, the work that has been undertaken first is 
the determination of the specific resistance of mercury 
in British Association units. This has been experi- 
mented upon by measuring the resistance of columns 
of pure mercury contained in glass tubes of various 
calibres and length, so that the resistances of the 
columns experimented upon range from one to ten 
British Association units. The remaining part of the 
work is the determination in ohms of the resistance of 
the British Association standard used in this determi- 
nation of the specific resistance of mercury. Two 
principal methods will be employed for this purpose. 

First, the resistance will be found by means of the 
mechanical equivalent of heat. The apparatus used by 
Professor Rowland, in his well-known work on that 
subject, has been set up for this purpose. It is pro- 
posed to heat some non-conducting liquid, such as 
alcohol or turpentine, by means of the heat developed 
by the passage of the current of electricity in a con- 
ductor whose extremities are kept at a known differ- 
ence of potential. The same heating will then be pro- 
duced, under the same circumstances, by purely 
mechanical means ; and the resistance of the conductor 
will thus be determined directly from the work-equi- 
valent of the heat developed in the conductor. 

The second method to be used is that of Kirchoff, as 
modified by Rowland in his determination of the ohm 
in 1876. The instruments will, however, be in large 
part new, and constructed expressly for this research ; 
so that a new set of instrumental constants will be in- 
volved. A third method, the earth-inductor method 
of Weber, will also be used if time permits. 

For these experiments it is proposed to use, asa 
source of electricity in the calorimetric method, 50 
Planté cells charged by a small dynamo machine. For 
measuring large currents of electricity an _ electro- 
dynamometer has been constructed, with the Helm- 
holtz arrangement of two large coils and a single small 
suspended coil. The diameter of the large coils is 
about one metre; that of the small suspended coil is 
about 25 centimetres. There are two sets of large 
coils—one wound with large wire, about No. 8,; and 
the other with much smaller, about No. 15. There are 
also two small suspended coils wound to correspond. 
This arrangement gives the instrument great power 
and range. The divided circle was made by Fauth & 
Co. expressly for this instrument. Four induction- 
coils are to be wound in four parallel equidistant 
grooves, turned on the outside of a brass cylinder 
about one metre in diameter. These coils will each 
consist of about 200 turns of No. 15 copper wire. This 
arrangement will afford great variety in the manner in 
which tl:e several coils may be combined ; for the in- 
ductive action of each coil upon each of the others may 
be taken, giving three simple combinations for each 
coil. 

The trustees of the John Hopkins University have 
kindly placed the Clifton House at Professor Row- 
land’s disposal for the conduct of these experiments ; 
and, as it stands in extensive grounds at a considerable 
distance from the road, it will be peculiarly suitable 
for delicate electrical experiments. Piers have been 
built for the different instruments, and a small steam- 
engine set up for supplying the power necessary for 
running the dynamo machine and the mechanical 
equivalent of heat apparatus. The actual experimenta- 
tion will be carried on, under Professor Rowland’s 
direction, by A. L. Kimball, assisted by H. R. Good- 
now and Ensign Louis Duncan, U.S.N.; the latter 
having been specially detailed for the work by the 
Navy Department. 

It is hoped that a satisfactory conclusion will be 
reached by September of the present year. 








Kempe’s Handbook of Electrical Testing.— We under- 
stand that the third edition of this book is now in the 
press, and will shortly be published by Messrs. E. and 
F. N. Spon. 


FLETCHER’S PATENT TELL-TALE FOR 
WATCHMEN. 


ATTEMPTS have been made by more or less ingenious 
men to establish a mechanical record of the doings of 
watchmen during the night. Of late, these have prac- 
tically resolved themselves into two methods of securing 
the same result—that is to say, a time record of the 
visits made to certain determined stations. In one of 
these methods the watchman took a peg or key to the 
clock ; in the other he took the clock or watch to the 
key. Of course, electricity has been tried in several 
instances, and a new arrangement has now been sub- 
mitted to us which we think highly desirable to lay 
before our readers, inasmuch as it appears to be of an 
exceedingly simple character. At the central station 
there is placed a battery and an instrument to be 
presently referred to more fully. The battery is 
earthed on one side. From the other pole a conducting 
wire is carried in turn to each of the points to be 
visited by the night guardian in his round. At every 
one of these points there is a break of continuity in 
the wire, and at the last point the wire is earthed. 
Obviously under these circumstances no current can be 
transmitted along the wire. If the watchman, how- 
ever, in going his rounds joins over the wire at every 
station, he can, on his return, transmit a current, as the 
circuit will then be complete. It is evident that 
having once joined the circuit at every station, the 
watchman could go on transmitting currents for the 
whole of his watch, and that the apparatus would be 
good for one round only; but, by an ingenious con- 
trivance, the act of sending a current breaks the circuit 
again at every station, and before another current can 
be sent, the watchman must again visit each station. 
Every current sent is recorded automatically on a 
paper carried by clockwork, so that mere inspection 
will show when the watchman made his rounds, and, 
in case he has missed a station, how long it took him 
to go back and mend his fault. At each station to be 
visited in his rounds by the watchman, the apparatus 
represented in fig. 1 is erected, except the final station, 
where the apparatus shown in fig. 2 is placed. Both of 
these apparatus are contained in neat walnut boxes, 
about 8 inches by 6 inches. At the intermediate 
stations the ends of the line wire are connected to two 
terminals. One of these terminals is connected to the 
armature shown in an angular position above the 
horseshoe magnet. The other is connected to a contact 
spring behind the white disc, so that in the position 
shown there is no circuit, and no current can pass the 
apparatus. To complete the circuit the watchman 
inserts a key through the door, and, turning a lever 
contained in the box above the armature, he depresses 
the armature into contact with the pole pieces of the 
magnet, the attraction of which holds it in position. 
On the end of the armature is a red disc, which then 
covers the fixed white disc,and thus gives the watch- 
man an indication that he has established the circuit, 
and that his visit will be duly credited to him. The 
dise is rendered visible by means of the circular piece 
of glass shown in the door of the apparatus. Before 
proceeding to describe the other portions of the appa- 
ratus, we will suppose the watchman to have made his 
round, and to be about to transmit the recording 
current. Upon the poles of the magnet there are 
mounted two soft iron pole pieces, surrounded by coils 
of wire. 

These bobbins are so wound that on receiving a cur- 
rent there will be induced in the pole pieces a contrary 
magnetism to that of the horse-shoe, and the attraction 
of the latter for the armature will therefore be neutra- 
lised, when the spring pressing upon the underside of 
the armature near the pivoted end is enabled to force 
back the armature into the position shown, and thus 
the circuit is broken at every intermediate point at the 
same instant. The instrument in use at the last station 
is shown in fig. 2. Here the watchman inserts his key 
as before, which then turns the commutator opposite 
the keyhole. By this action the circuit is completed, 
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and at once a current of electricity flows along the line, 
and through each apparatus, with the result already 
described. If every station has been visited, and the 
circuit joined over in every instrument, the needle on 
the dial will be at once deflected ; but if one or more 
stations have been omitted no current will be estab- 
lished, and the watchman must go over his round 
again. The needle standing at “dis” (disconnected), 
seen by the watchman through the glass in the door of 


- FLETCHERS part | 
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To prevent the armature being shaken down or 
falling, otherwise than by legitimate means, a locking 
arrangement is provided. The points at which contact 
is made are self-cleaning, so that the circuit may not be 
interrupted by dust. The front of the lock is covered 
by a plate of glass (see fig. 2), between which and the 
lock is inserted a piece of paper printed with a special 
design. This paper can only be inserted or withdrawn 
when the box is opened, and the key cannot be inserted 











the apparatus, is the signal for this extra job; but if 
the needle passes first to on” and then to “off” he is 
made aware that all is right and ready for his next 
round, The record is permanently made by including 
an electro-magnet in the cireuit at any convenient 
place. This magnet governs a pencil, which traces a 
mark on a paper or card driven by a clock, so that a 
deflection will be produced on the diagram for every 
round completed. The positions of these deflections 
will show exactly how often and at what periods the 
man has completed his rounds. 


without making a hole through the paper, and thus 
rendering any attempt at tampering with the apparatus 
at once apparent. To prevent a too-cunning watchman 
from joining over the instruments with pieces of wire 
and then sending currents at his will, all the connec- 
tions are made inside the boxes, and nothing but 
insulated wire is available outside, so that an attempt 
at a fraud of this character would be doubly indicated 
first, by the nature of the deflection made by the pen- 
cil, and, secondly, by the existence of bare wire at each 
side of the instruments. It is almost unnecessary for 
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us to say that the system is applicable for every place 
where a watchman is employed. A typical method of 
the arrangement of the wire and stations is given in 
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fig. 3, which represents an actual installation. The 
dotted line represents one circuit or round and the 
broken line another, the various stations being shown 


by small crosses. The system, which appears to us to 
be a most excellent one, isthe invention of Mr. Fletcher, 
the telegraph engineer of the London and North 
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Western Railway, and is now being carried out by the 
sole licensees, Messrs. Blakey, Emmott & Co., of the 
Northern Telegraph Works, Halifax. 








THE ACTION OF LIGHTNING STROKES IN 
REGARD TO THE METALS AND CHIMNEYS 
OF BUILDINGS. 


ON Monday evening, Colonel the Hon. Arthur Parnell, 
late R.E., read a paper before the members of the 
Royal Institute of British Architects, Conduit Street, 


W., on the above subject. Doubtless the antagonistic 
views of that gentleman to lightning conductors se- 
cured for him a good audience, who listened atten- 
tively, although at times the eccentricity of his obser- 
vations provoked roars of hearty laughter. Several 
members of the Lightning Rod Conference were pre- 
sent, as also representatives from the Society of Tele- 
graph Engineers and Electricians. 

Mr. Ewen Christian, Vice-President, occupied the 
chair, and after the reading and confirming of the 
minutes of the previous meeting, 

Colonel PARNELL commenced his paper by remark- 
ing that he thought the best way to present his case to 
a body of practical men like those composing the 
Royal Society of British Architects was to deal with 
hard facts, associating with them an analysis. The 
paper was the result of four years’ research into the 
nature and action of what he termed “ thunder-bolts,” 
instead of lightning. He had 506 cases selected out of 
1,145 records of lightning strokes, ranging from 24th 
January, 1665, to 23rd November, 1883. In all these 
cases metals were present in the buildings struck, or 
chimneys were in the immediate vicinity. He then 
began to read 50 specially selected cases,and had got 
through some 30 when the patience of his audience 
indicated exhaustion, which he wisely interpreted by 
taking the remainder as read. The cases quoted were 
without point, inasmuch that they did not show, when 
a conductor was present, its conductivity, or how the 
earth connection was made. His grouping of these 
cases was very elaborate, but wanting in clearness of 
arrangement, and there was an evident relief experi- 
enced when he said that he would come to “ practical 
conclusions.” In giving these he stated that he de- 
sired especially to guard against advising the members 
of the Institute taking any measures atall to safeguard 
buildings from thunderbolts, a matter which he 


thought was for the architect, owner, or occupier, to 
determine, as what he proposed was meant simply as 
precautions prescribed by experience, and likely to do 
good so far as concerned metals, in buildings and 
chimneys. He laid it down as a general principle that 
the use of metal in any form inside and outside build- 
ings should be minimised. Like the gallant man that 
he is, he boldly condemned as wholly useless all me- 
tallic external appliances, such as— 

I. Lightning conductors (ironical laughter). 

II. Vanes, weathercocks, finials, crosses, balls and 
spindles. 

III. Bells and clocks in towers, and in elevated parts 
of buildings. 

IV. Iron ridge castings. 

V. Metallic balconies (as also metal chimney-pots, 
flashings, hips, and other lead work on roofs ; eaves- 
gutters, rain-water pipes, wire-guards to large windows, 
iron window-bars, &c.). 

Inside of buildings he condemned as dangerous the 
employment of metal, and 

VI. Large pier-glasses. 

VII. Gildings (together with organs, pianos, safes, 
iron bedsteads, gas pipes, and water pipes). 

For substitutes he would use earthernware, terra 
cotta, Portland cement, glass, asphalte, &c. 

He considered gas-holders, oil tanks, railway sta- 
tions, and temporary erections of corrugated iron, as 
special cases, which he would meet by connecting the 
iron framework to the ground at one or more places, 
and provide the most elevated points of such metal 
work with short spikes, very sharply pointed, so as to 
convert the whole mass into what he calls “an electric 
tap, ready to eject the whole charge that may accumu- 
late in the ground near its base, in virtue of the phy- 
sical property of metal points to throw off and scatter 
electricity.” 

This property, the lecturer said, seemed to have been 
discovered by a Mr. Thomas Hopkinson, of America, 
in 1747, and it was stated he communicated it to 
Benjamin Franklin, and so suggested to him his 
lightning rod, which the inventor only made known in 
1752. This invention of Franklin’s the savants of 
Europe explained in accordance with scientific theories 
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then current, as a conductor of a supposed “electric 
fluid” darting from the clouds into the earth, whilst 
they practically ignored Hopkinson’s original concep- 
tion of it as an electric tap. It is this idea which Col. 
Parnell has resuscitated and advocates. 

In the matter of precautions for the protection of 
chimneys, the lecturer would have them built, if 
possible, without any metal work ; but since chimneys 
were a necessity they should take the sting out of them 
by tapping the ground below of its superfluous elec- 
tricity. And for that purpose he suggested :—1l. That 
the metal work on the lowest floor should be connected 
to the soil below by means of two iron bands, one at 
each side, securely fastened to the foot of the 
grate’s front, and passing down through the hearth- 
stone below into about a foot of soil. 2. To fix 
securely and closely to the top bar of the grate two iron 
spikes, three inches long, at an angle of 45°. The 
points to be steeled and always kept sharp. 

In closing, Colonel Parnell (notwithstanding his 
previous remarks at the conclusion of reading his 
special cases) urged architects to make a study of the 
physics of lightning strokes as a part of their profes- 
sional business. Enough knowledge of lightning 
strokes to enable an architect to safeguard a building 
could be obtained from nature alone :—* Jt did not 
belong to the electrical engineer, whose province was 
artificial electricity.” The defence of life and pro- 
perty from lightning seemed to rest on the labours of 
three classes of scientific men :—l. The meteorologists, 
who observed the phenomena of thunderstorms. 2. 
The physicists, who reasoned on the facts, and even- 
tually deduced therefrom theories and laws. 3. 
Architects practically to apply the reasonings of 
the physicists. 

(To be continued.) 








OVERHEAD WIRES. 


A DEPUTATION, representing some of the most important owners 
of property in the metropolis, waited upon Sir Charles Dilke, the 
President of the Local Government Board, on Friday, the 11th 
inst., to impress upon him certain objections which were enter- 
tained against the existence of telegraph and telephone wires 
over streets and houses, placed there by private and unauthorised 
companies, for commercial and other purposes. Mr. Beachcroft 
(representing Christ’s Hospital) said that the deputation wished 
to urge upon Sir Charles the desirability of overhead telegraph 
and other wires being placed under control and subject to regula- 
tions of some kind or other in the future, so that certain objec- 
tions which were now being felt against them might be removed. 
If the question was confined to the Postmaster-General, they 
would not trouble much about it, but difficulties had arisen with 
regard to private individuals and public companies, which they 
felt ought not to be allowed to exist. In the opinion of the de- 
putation, the existence of these wires materially affected the 
value of property. They were placed over or along streets, in 
front of houses, and the owners of property had no power to 
control them. Then there were no public means for testing the 
fitness of wires, which might or might not be good or sound. 
Wires could not last for ever, and some day or other they must 
break and come to the ground. Next, there was no registration, 
or control, over unauthorised wires, and it might happen that 
occupiers or tenants might be induced to give leave to private 
companies to carry wires over their premises, and thus create 
rights adverse to those of their landlords. The owners of many 
of the wires were unknown, and great difficulty was experienced 
when any one wished to ascertain the fact. If the bill of the 
United Telephone Company became law they would have the 
right to carry their wires over every property in London, and the 
owners would be left without any redress. The Postmaster- 
General, they were glad to say, had intimated his intention to 
reduce the number of Government wires as much as possible, and 
certainly he was doing his best to mitigate the evil. Mr. Beach- 
croft, in conclusion, suggested that legislation should take place 
on something like the following lines :—That no wire should be 
carried over or along any street without a licence being first ob- 
tained from the local authority of the district; that a statement 
of the particulars of such wires should be lodged with the local 
authority, and that, in the event of a licence not being granted, 
the wires should be removed ; that all licenses should be granted 
during pleasure, or for a period not longer than six months, and 
that all rights of property should be maintained. Sir Charles 
Dilke said that the points urged by the deputation had been 
already laid before him by a deputation of the general public 
some time ago. A deputation of the local authorities made out a 
case at a time when legal proceedings were about to commence 


on the part of a district (Wandsworth, he believed), but those 
proceedings, he understood, had not as yet come to an end. He 
had heard that Marylebone and other parishes were taking coun- 
sels’ opinion as to the exact position of the law, and how far 
local authorities could‘act ; and until that had been decided he 
could not see his way clearly as to what course he ought to pursue. 
He had received a letter from one of the largest companies, stat- 
ing that in Liverpool, Manchester, and other large towns, there 
had been no difficulty felt with regard to regulations and the 
running of telephone wires overhead ; but that, as the case was 
different in London, the directors had thought it right to bring 
the question before Parliament, and for that purpose they had 
lodged a bill. They promised that every possible precaution 
should be taken, whilst they asked, at the same time, that reason- 
able facilities should be given for the extension of their wires. In 
his (Sir Charles’s) opinion, the local authorities ought to have 
the power, and remove all wires which were not owned, and which 
sooner or later were likely to become dangerous to the public. No 
doubt special legislation would be necessary for the metropolis, 
and as other matters affecting London would have to be dealt 
with during the Session, the existence and control of telegraphs 
and telegraphic wires overhead would form a part of it. If ne- 
cessary, he should express his opinion from his place in Parlia- 
ment—although he must say that some of their suggestions were 
unnecessarily severe. Whether the Government would introduce 
a measure, or whether it would have to come from private mem- 
bers, he could not at present say ; all he could promise was that, 
as he considered the several deputations had made out a case for 
Parliamentary action, especially with regard to the danger exist- 
ing from the decay of the wires, he would do his best to promote 
such laws and regulations as would be likely to remove that and 
some of the other evils complained of. 





The objections of the Wandsworth District Board of Works to 
the proposals of the Postmaster-General to carry wires over 
houses, streets, and roads, for the purpose of establishing fire 
alarm circuits, were heard by Mr. Paget, stipendiary magistrate 
of Wandsworth, at the Law Institute, Chancery Lane, on three 
days of last week ; and the inquiry was not concluded when the 
magistrate rose on Saturday afternoon. The Post Office proposes 
to erect on behalf of the Metropolitan Board of Works, about 20 
miles of wire in Wandsworth, Clapham, Battersea, Tooting, and 
Streatham, for the purpose of connecting the fire engine stations 
with about 30 call points, to facilitate alarm and communication 
in case of fire. Some of the wires are to be carried along poles 
already erected, and bearing wires used for general telegraphic 
communication. Others are to be carried over houses, and across 
streets ; and in some parts, as in Clapham Park, where houses 
are isolated and stand back from the road, poles are to be erected 
for the purpose. The Board of Works objects generally to the 
increase of the existing danger from the carrying of wires over- 
head, and from placing the posts in the footpaths, alleging that in 
narrow streets the poles would be a serious inconvenience, and 
that near the wider roads, building is going on and population 
increasing. By the aid of large maps the course of the wires was 
carefully traced, in circuits; and the circuits were divided into 
lengths, which were explained in detail. Mr. Casserley was the 
solicitor on behalf of the Post Office, and Mr. Eaton, the chief 
witness ; Mr. Corsellis, clerk of the Wandsworth Board, appeared 
on its behalf, and called as witnesses the surveyors for the parishes 
of the widely-extending district of the Board. No question was 
raised with reference to private houses, the owners of which 
had given their consent to the wires being secured to them. It 
was suggested on behalf of the District Board, that, if the wires were 
not placed wholly underground, they should be carried down the 
walls of houses, or down posts by the sides of houses, and 
under streets instead of over them; but such a plan was des- 
cribed by the Post Office surveyor as impracticable, in the 
sense of being needlessly difficult and expensive. The chief 
objection of the Post Office to underground wires was the 
greater cost they would involve; on Saturday the comparison for 
one length in Clapham was £19 overhead, and £250 underground. 
An element in the case was that the new wires could not be 
used for any other purpose than fire alarm. An objection to 
placing poles near houses instead of at the kerbstone was that the 
wires must not be touched by the leaves of trees, lest the electric 
current be weakened or diverted. The suggestion that private 
property would be depreciated in value was not received as evi- 
dence from the offices of the District Board, the magistrate holding 
that, if property were injured, owners would appear before him 
to make complaints, and in their absence he would hold that any 
supposed depreciation was balanced by the desire for further pro- 
tection against fire. The greater cost of laying the wires for this 
purpose underground would fall upon the metropolis as part of 
the charge for maintaining the fire brigade. 

On Tuesday, Mr. Paget again sat in this case. In part of the 
route in the last circuit explained, it appeared that some tele- 
graph wires were already carried underground, and it was con- 
tended on the part of the District Board that the extensions 
ought to be carried underground. It appeared in one place that 
the new wires were to be carrried over ten streets within a short 
distance, and it was said that all these streets might have been 
avoided by taking an alternative route. It was said, in reply, 
that private consents to part of the alternative route could not 
be obtained. The witnesses on the part of the Wandsworth 
Board were not prepared with any estimates of the cost of the 
alternative route suggested, and Mr. Paget held that it was 
incumbent on the part of the District Board to prove the cost 
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and practicability of any route suggested as an alternative to 
that proposed by the Post Office. It was stated that in all the 
new lines copper wire was to be used, and that 30 feet was the 
minimum height at which the wires were to be carried. This 
was afterwards laid down and accepted as a general condition. 
Details of the relative cost of overhead and pole wires as against 
underground wires, were handed in by Mr. Eaton, of the General 
Post Office. The following is a summary :— 


Overhead, | Underground. 





£1,017 


750 


Wandsworth Circuit ... oh aa £71 
Battersea Circuit +h sed = 31 | 
Clapham Circuit 9 oor ois 67 | 525 
Tooting Circuit oe ie a 181 1,750 


£350 





Totals £4,042 


Mr. Corsellis, on the part of the District Board, contended that 
the underground estimate was exaggerated by taking strept 
routes, when in some cases the route could be much shortened 
by crossing private property, to which the Board had no objec- 
tion. It was stated by Mr. Eaton, of the Post Office, that several 
important City streets were crossed by hundreds of wires, and 
that the number probably ran to thousands between the General 
Post Office and Chancery Lane. The evidence being concluded, 
Mr. Paget remarked that he did not suppose the objection 
would be persisted in to an existing wire to Putney over the 
Richmond Road. In part of the Battersea district he had hoped 
that some of the wires might have been carried under the streets, 
but he did not consider the point so important as to be insisted 
upon to the extent of the abandonment of the line. Where there 
was an existing line overhead he could not conceive that an 
additional wire could be of so much importance as to justify the 
additional expense of carrying it underground, or the rejection of 
the scheme if that could not be done. Where the wires were 
carried over small streets he did not think the children playing 
in them would be injured by wires 30 feet overhead, and he did 
not think the risk from breakage was so great as to justify the 
demand for an alternative route or underground wires. Ifthere had 
been any substantial objection on the part of owners of property, it 
would have been the duty of Mr. Corsellis to have called some of them 
as witnesses. He could not have heard anyone whose property was 
not affected, but that could not have prevented the calling of 
witnesses if there had been a strong objection by owners, and if 
the objection had not been counterbalanced by the facilities for 
alarm in case of fire. There was one case in which he had thought 
it might be expedient to dip under a street, but when he found it 
would involve a difference in cost of £252 as compared with £5 he 
was obliged to give it up. In another instance—Park Hill, 
Clapham, the western entrance to Clapham Park—as the increased 
cost of passing underground instead of using poles was only £100, 
he was inclined to think it ought to be done. Mr. Casserley said 
the Post Office did not object to expending the £100 so much as 
to setting a precedent which might be enforced in other cases. 
Mr. Paget said that the street was a narrow one comparatively, 
and there did seem to be good ground for objecting to placing 
poles in the footpaths. This was a case in which he thought it 
worth while, on public grounds, to incur the additional expense. 
Mr. Corsellis asked that all the poles used should be iron, instead 
of wood, because iron piles were much more sightly. Some of the 
existing poles in the circuits are of iron. The difference in first 
cost for one part of the Clapham circuit was £400 as against £150 ; 
but the iron poles will be more durable than wood. The question 
was discussed with reference to the willingness of the Metropolitan 
Board to pay the higher rent that must be asked for iron poles; 
but Mr. Paget said he inclined to the opinion that iron poles 
should be used throughout. Mr. Corsellis objected strongly to 
carrying wires over the Shaftesbury Park Estate as it was densely 
populated, and there would be proportionate danger in the case of 
a wire breaking, especially to children playing in the street. Mr. 
Casserley said the School Board had consented to wires being 
attached to a board school, and after the evidence given as to the 
number of wires crossing city streets, it did not seem reasonable 
to raise this objection. Mr. Paget said he did not think he could 
entertain it. Mr. Corsellis pressed the claim for carrying this 
special wire underground where adjoining Post Office wires are 
already placed underground; but, in view of the greater cost, 
Mr. Paget did not think he should insist upon it. In Park Hill 
Mr. Paget finally decided that the wire should be carried under- 
ground instead of on poles, mainly because of the narrowness of 
the roads. Mr. Corsellis objected to posts being placed in Garret 
Lane, Lower Tooting. Mr. Paget thought the road was so narrow 
that they would be objectionable. Mr. Casserley said the objec- 
tion had been anticipated, and that was the reason why it was 
proposed to vary the notice and to go down Defoe Road instead— 
a course to which Mr. Corsellis had objected; and in the end the 
decision was adjourned to allow the Post Office authorities time 
to obtain private consents to attach the wires to property so as to 
avoid the necessity for fixing any poles. Subject to the qualifica- 
tions stated and to the general conditions that copper wires should 
be used, and that they should be carried at a minimum height of 
30 ft., the proposals of the Post Office were approved ; but another 
adjournment was necessary for the further consideration of the 
Garret Lane case and of the use of iron poles wherever poles have 
to be erected. 


‘by one of Mr. Ross’s primary batteries. 


To prevent undue importance being attached to this decision 
one way or the other, it is essential to remember that it refers 
only to a single wire, except where the circuit is completed by a 
return wire, that the circuits are to be used solely for fire brigade, 
and perhaps police purposes, and that they do not form any part 
of the Post Ojfice system of general telegraphic communication. 
While parts of the district are densely populated, other portions, 
like Clapham Park, are of a semi-rural character, with wide roads 
and footpaths, and, in some cases, an intervening slope of grass 
in which the telegraph poles are to be fixed. The case can hardly 
be regarded as one affecting the larger question of carrying the 
general telegraph wires overhead or underground.—Times. 








NOTES. 


Electric Lighting.—We learn that Messrs. William 
Denny Bros., Leven Shipyard, Dumbarton, are about 
to establish an electrical department to their already 
extensive works, and that Mr. R. D. Smillie, M.S.T.E. 
and E., has been appointed electrician to the firm. 
This is, we believe, the first appointment of the kind 
which has been made by any shipbuilding firm in 
Scotland. This is a step worthy of being followed. 


We understand that Mr. Wm. Kingsland (late Kings- 
land & Smith, agents for the Yorkshire “ Brush” 
Company, and Messrs. Ferranti, Thompson & Ince), 
will continue to carry on business at No. 1, East 
Parade, Leeds, as an electrical engineer and contractor. 

The mansion of Mr. Alfred de Rothschild, Halton 
House, visited last week by the Prince of Wales, was, 
on that occasion, brilliantly lighted with electricity, by 
Messrs. E. T. Mackrill and Co., of Aylesbury. “ Brush” 
are lamps were employed for illuminating the park 
and grounds, and the Lane-Fox incandescent lamps for 
the conservatory and rooms inside the house, supplied 
from secondary batteries constructed by the Consoli- 
dated Electric Company, on the B.T.K. system, for the 
Provincial Brush Electric Light and Power Company, 
who furnished all the electric lighting plant. The 
lamps were made by the Anglo-American * Brush ” 
Electric Light Corporation, who also manufactured the 
large dynamo-electric machines which generate the 
current. 

At the Friday evening opening lecture of this year’s 
session at the Royal Institution, when Professor 
Tyndall addressed a crowded audience on “The Rain- 
bow,” the library was lighted and the current supplied 
The hall of 
the institution is now permanently fitted with the 
Swan system, Messrs. Faraday & Son having supplied 
Grecian pendants harmonising with the architecture. 

The arrangements have been completed for lighting 
the whole of the Forth Bridge works by the electric 
light. There are five separate installations, as follows : 
—No. 1 lights the whole of the workshops and offices 
at Bankhead, South Queensferry; No. 2 lights the 
works on the South Queensferry shore ; No. 3 lights 
the works on the North Queensferry shore, and No. 4 
those further inland ; No. 5 lights the works on Inch- 
garvie Island. The total provides for about 60 are and 
400 incandescent lamps. 


1t has been reported that the Edison-Swan Company 
is about to cut off the supply of electricity on the 
Holborn viaduct, This, we believe, is not definitely 
decided, for if the company can arrange fresh terms 
with the subscribers, the supply will be continued. 
Wetrust that this can be carried through to the satisfac- 
tion of all concerned. 


The s.s. Adriatic, of the White Star Line, is now 
added to the long list of vessels fitted with the electric 
light. This list includes in all about 60 ships, of which 
nearly two-thirds have been fitted by the Edison and 
Swan Companies, and the remainder, with hardly an 
exception, have been fitted with Swan lamps. The 
Adriatic has been in some respects an exceptional con- 
tract; for, contrary to common experience, the con- 
tractors were not in any way tied down, but were 
allowed to do the work in the way they thought best, 
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and to use the plant they considered most suitable. 
The result has been in every way highly satisfactory, 
for from the time the lights were started for trial till the 
ship was last heard of at Queenstown there had virtually 
been no stoppage, and a continuous run of about 100 
hours, with new engines and machines, speaks for itself. 
The dynamo machines are in duplicate. Each mar 
chine is driven by a pair of coupled vertical engines, 
and is of sufficient capacity to light the whole ship, 
Kach engine of each pair is capable, when under main 
boiler steam with the condenser, of driving at least 
80 per cent. of the lights, thus giving a large margin 
of power under ordinary conditions, and enough to do 
the work when the denkey boiler only is used. At 
the trial the experiment was made of suddenly 
cutting off 50 per cent. of lights, with the result that 
the speed of the engines and machines only increased 
in consequence about 3 per cent,, which was not suffi- 
cient to produce any noticeable difference in the bril- 
liancy of the lamps, The lamps are of the newest 
Swan type, of 56 volts, and are about 280 in number, 
partly of 12 and partly of 20 C.P., all wired in mul- 
tiple arc. The wiring has been so arranged that the 
main groups of lights can all be controlled from the 
dynamo room, but this arrangement will only be used 
in cases of emergency, the ordinary working being 
that each light or small group of lights can be lit or 
put out at any hour of the 24. The wires are all run 
in wood casings, and each wire has its separate groove. 
The fittings, holders, switches, &c., are all of the newest 
patterns. Many of the fittings have been made so as 
to admit of their being put up or taken down by in- 
experienced hands at a moment’s notice. The engines 
were built by Messrs. Marshall, Sons & Co., of Gains- 
boro’, who have spared no pains to make them perfect. 
They are connected to the dynamos by a continuous 
rope, working in a grooved fly-wheel and pulley. <A 
sliding frame bed-plate has been used, so that the rope 
can, if necessary, be tightened while running. The 
machines are of Messrs. Siemens Bros. alternating type, 
this contract having been obtained by the Swan Com- 
pany before amalgamation with the Edison Company. 
The work has been carried out by Mr. A. B. Black- 
burn, under Mr. J. F. Albright, who is now in charge 
of all the ship work of the Edison and Swan Company. 
In carrying out the work the contractors were afforded 
every facility by the engineer of the White Star Line, 
and it is largely owing to this that it has been possible 
to ensure such a complete success, 





Jablochkoff Electric Light and Power Company.—A 
petition for the winding up of this company, presented 
on the 21st inst. by J. Edmundson & Co., electricians, 
of 19, Great George Street, Westminster, creditors, will 
come before Mr, Justice Pearson on Saturday, the 2nd 
February. 





The Healthiness of the Electric Light.—Captain 
Douglas Galton, in an interesting lecture recently 
delivered at the Parkes Museum of Hygiene, on 
“Different Modes of Illumination, with special regard 
to the purity of ‘air in rooms,” gave it as his opinion 
that the electric light was far superior to any other in 
point of health. The following, given by a contempo- 
rary, supports this view :—The electric light, both are 
and incandescent, of 100-candle power, burning for an 
hour, was found to give no water or carbonic acid, 
whereas the figures for other sources of light were 
considerable. Thus the water in kilogrammes per 
hour for 100 candle lights was as follows :—For an 
argand gas burner, 0’86 kilos.; flatframe petroleum 
lamp, 0°80; colza lamp, 0°85; paraffin candle, 0:99; 
tallow candle, 1°05, The corresponding products in 
carbonic acid were 0°46, 0°95, 1:00, 1°22, 1-45. The 
tallow candle is, therefore, the most unhealthy form of 
light in use in civilized countries, Again, with regard 
to heat, the electric arc light produced from 57 to 158 
calories per hour; the incandescent, 290 to 536; the 
gas, 4860; petroleum, 7200; colza, 6800; paraffin 
candle, 9200 ; and tallow candle, 9700. It is believed 


that one gas jet in a room or hall vitiates the air as 
much as six human beings. 





Gas v. Electricity —In our columns dealing with 
the “ Official Returns of Electric Companies” will be 
found a curious instance of an electrical company 
making arrangements to keep gas out of the field, the 
latter being deemed an obstacle to the establishment 
of the company. 





Recent Developments in the Telephone.—On Tues- 
day evening Professor Silvanus Thompson lectured on 
the above subject at the Museum, Queen’s Road, 
Bristol. 


The Van Rysselberghe System,—Messrs. Mourlon 
& Co., of Brussels, are erecting workshops for the con- 
struction of the Van Rysselberghe apparatus for 
simultaneous transmission by telegraph and telephone, 
having undertaken to complete the appropriation of the 
30,000 kilometres of Government telegraph réseau 
within four months. 








Telegraphic.—We note that the Postmaster-General of 
Sydney has received a communication from the manager 
of the Eastern Cable Company to the effect that the 
request of the late Postal Conference, that the company 
should reduce its charges for press messages by 25 per 
cent., cannot be complied with. 

Telegraphy in Germany,—A1ll the more important 
towns and cities in Germany, says the Daily News, are 
about to be connected by wire direct, so that, for 
example, a message from Breslau to Cologne will not 
require to be first telegraphed to Berlin, as hitherto. 
Again, Frankfort-on-the-Maine will be connected by 
direct wire with Emden, which is the starting-point 
forthe English and American cable, so that a consider- 
able saving of time will thus be effected. Continued 
experiments at the head office in Berlin with dynamo- 
electricity as a substitute for the working force of the 
ordinary battery current have conclusively shown the 
practicability of using the former with as much success 
as the latter. 





The Society of Telegraph Engineers and Electricians. 
—The next meeting will be held on Thursday, Janu- 
ary 3lst, at 8 p.m., when the following paper will be 
read :—“ On a System of Electric Fire Alarms” (illus- 
trated by diagrams and apparatus), by Edward Bright, 
member, 

The Bennett-Mackay Cables—The following is a 
portion of a letter which appeared in the Times of the 
23rd inst, After mentioning several statements made 
by the Londan papers, notably the Pall Mall Gazette, 
the writer proceeds :— 

“ Sir, I ask leave to state publicly in the columns of 
the 7'imes that there is no mystery about the matter at 
all, nor, indeed, has there ever been any. Mr. Bennett 
and myself ordered, last September, two cables from 
Messrs. Siemens. Any persons interested jin obtaining 
further information about these cables, can procure it 
at the business office of Messrs, Siemens, 12, Queen 
Anne’s Gate, Westminster. Suffice it to say here, that 
about a thousand miles of one of these cables have 
been completed, and the steamer Faraday leaves 
before the end of this month with this portion of the 
cable on board, of which it will lay a part to connect 
Dover Bay and Cape Ann, Massachusetts, and the 
remainder from Dover Bay eastward, 

“ On the completion of this work the Faraday will 
return to England, and will leave again by the end of 
May or the beginning of June to complete the first 
line of communication between England and America. 
The second cable will be laid in the course of the 
summer, 

“ We own both cables ourselves, and we intend to 
keep them. We have no intention of entering into 
any agreement or coalition whatever with the existing 
companies. 

“Owning the cables ourselves, and not being 
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required to satisfy the wants of small shareholders, 
who, having but small capital at their disposal, are 
obliged to expect quick returns, and clamour for mercy 
for their ‘one little ewe-lamb,’ we are in a position to 
take our stand and defy all attempts at coercion. 

“ In founding this new Transatlantic cable company 
we were of opinion that the time had come to give the 
public, on a permanent basis, a somewhat cheaper and 
at the same time a thoroughly reliable and prompt 
cable service. We have not started on this enterprise 
in order to strike the existing companies, or with a 
view of entering into a systematic war of rate-cutting, 

“ The above is a brief statement of our objects and 
intentions clearly defined, I have also stated how far 
the mechanical part of the enterprise has progressed, 
I do not deny that ‘it is a very big business,’ and I 
hope that it may have ‘very great results,’ but I do 
not see that there is any ‘ mystery” in it whatever. 

“ Your obedient servant, 
“JOHN W. MACKAY, 
* President of the Commercial Cable Company. 


“9, Rue Tilsitt, Paris, Jan. 19th.” 


We learn upon good authority that Messrs. Mackay 
and Gordén Bennett have concluded a contract for 
the use of the Muirhead patents for duplexing the two 
Atlantic cables which will shortly be laid for these 
gentlemen. This will practically give them a working 
power of four lines, and will enable Messrs. Mackay 
and Bennett to carry on a formidable competition 
with the existing companies. The whole of the appa- 
ratus and instruments for this work is being manu- 
factured by Messrs. Latimer Clark, Muirhead & Co., 
Limited. 





Spanish National Submarine Telegraph Company's 
Cables.—The Cadiz-Teneriffe section was interrupted 
on the 12th inst., to remove a fault which had occurred 
in the neighbourhood of Teneriffe. Communication 
was restored on the 16th inst., by the s.s. Dacia, who 
grappled the cable in 2,020 fathoms, and completed the 
repair in four days. We are informed that this deep 
water was met with within 19 miles of Santa Cruz de 
Teneriffe. 





The Lundy Cable Company, Limited.—Messrs. G. 
W. Jones, Heard & Co. write to the Western Mail, 
Cardiff, in reference to the circular of this company, 
which proposes to lay a cable between Lundy Island 
and the coast of Devonshire or Glamorganshire, com- 
plaining that no provision has been made for the town 
of Newport, which, say they, is the greatest importer 
of iron ore in the world, and the third largest foreign 
coal shipper in the United Kingdom, and has a prior 
claim to even that of Cardiff for recognition, in view 
of the relative values of coal and iron. 





Cable Communication with Holland.—A Revter’s 
telegram from the Hague states that Lord Granville has 
informed the Dutch Government, in reply to their 
representations, that the Postmaster-General has under 
consideration the question of the defective telegraphic 
communication between England and Holland, and 
that a speedy decision may be looked for. 





Deep Sea Soundings.—We understand that during 
the last two months a considerable quantity of good 
work in this direction has been done by the Telegraph 
Construction and Maintenance Company, and by the 
Eastern Telegraph Company, the former having taken 
some 120 soundings between St. Vincent and Pernam- 
buco with their s.s. Scotia, whilst repairing the Per- 
nambuco section of the Brazilian Submarine Telegraph 
Company. The Eastern Company, with their ss. 
Volta, have also taken some 210 soundings in the Bay 
of Biscay, to enable them to choose a route for a new 
cable which the Direct Spanish Telegraph Company 
intend laying between England and Spain The 
American Navy have, as usual, been busy sounding, 
and interesting series have been taken between New 
York and Bermuda, Bermuda and Nassau, and between 


Bermuda and St. Thomas. The soundings were carried 
out by Captain W.H. Brownson, commanding U.S. 
surveying vessel Blake. One of the soundings— 
namely, 4,561 fathoms, found about 65 miles north of 
Porto Rico—is one of the deepest, if not the deepest, 
sounding ever taken, the U.S. Zwscarora and H.M.S. 
Challenger having found in the Western Pacific, on 
two occasions only, a somewhat similar depth. The 
American Navy have also run a line of soundings 
between Hampden Road, New England, and the Cape 
of Good Hope. The results obtained show several 
shoals, and altogether a very varying bottom. The 
Silvertown Telegraph Company have added to the 
knowledge of the bottom of the ocean by taking, we 
understand, some 620 soundings in connection with the 
Canary Islands Cable Expedition. 





Ollendorff v. The Metropolitan Electric Light and 
Power Company, Limited,—In the Court of Appeal, on 
Tuesday, this case came before the Lord Chancellor, 
the Lord Chief Justice of England, and Lord Justice 
Cotton. On the ground of alleged misrepresenta- 
tions in the company’s prospectus, the plaintiff sought 
by this appeal to have his name removed from the list 
of shareholders. The prospectus stated that the com- 
pany was entitled to the exclusive right within the 
metropolitan postal district of using the dynamo 
machines and are lamps of the Anglo-American Brush 
Company, and to the right of using the Lane-Fox 
incandescent lamp within the same district. The 
plaintiff alleged that he had by that statement been 
ied to believe that the company had the exclusive 
use of the Lane-Fox lamp, and that in that faith he had 
taken 100 shares, but that the fact was that another 
company—viz., the British Electric Light and Power 
Company, had also right to use the Lane-Fox lamp 
in the named district. Mr. Justice Chitty had refused 
the. plaintiff's motion. The Lord Chancellor said that 
in a prospectus good faith was. required, and there 
must not be such suppression of the truth as to 
make what was stated virtually false ;.but it was clearly 
not necessary to state every single particular which 
anybody would think important. The prospectus 
must be framed to convey the truth, all the truth, and 
of course, nothing but the truth. In the present case 
the plaintiff said that he understood by the prospectus 
he thought the company was to have exclusive use of 
the Lane-Fox incandescent lamp. But any reasonable 
person carefully reading the prospectus ought to have 
seen that there was a distinction between the exclusive 
use of the dynamo and the use of the Lane-Fox lamp. 
There was nothing to show that the prospectus had not 
been issued in good faith, or even that it inadvertently 
contained a statement that the company would have 
the exclusive use of the Lane-Fox lamp. The appeal 
must be dismissed with costs. The Lord Chief Justice 
and Lord Justice Cotton concurred. 


The Electric Carbon Storage Company of Scotland, 
Limited,—In the Chancery Division of the High Court 
of Justice, before Mr. Justice Kay, on Saturday, 
Mr. Willisbund, on behalf of the official liquidator of 
the Electric Carbon Company, moved ex parte for an 
injunction to restrain Mr. William Lyon, auctioneer, 
Edinburgh, from parting with a sum of money, the 
proceeds of a sale conducted by him, under an order of 
the Court. On November 7th, 1883; an order was made 
directing the sale of the property in Edinburgh belong- 
ing to the company, and ordering the proceeds to be 
paid into Court. As much as £2,263 were realised, the 
property consisting chiefly of machinery. The auc- 
tioneer only paid into Court £1,750, retaining the 
balance in order te pay creditors in Edinburgh and his 
own charges. The liquidator desired that the money 
should be paid into Court at once, and it had been 
necessary te make the present application, because it 
was understoed that Mr. Lyon might part with the 
money at any moment. Mr. Justice Kay suggested that 
he should grant a four-day order. Mr. Willisbund 
replied that he did not think that could be done, 








THE TELEGRAPHIC JOURNAL AND 


72 ELECTRICAL REVIEW. 


[JANUARY 26, 1884. 





because the property was in Scotland, and the auctioneer 
resided in Edinburgh, really out of the jurisdiction of 
the Court. The company was, however, an English 
company, and the property had been sold by order of 
the Court. Mr. Justice Kay granted the application on. 
the usual undertaking as to damages, and gave leave to 
serve notice of motion. 





Life on Ben Nevis. The article published in a 
recent issue of the Daily News under this heading, 
was the first telegraphic message sent direct from Ben 
Nevis Observatory to Glasgow. 





Dynamos v. Batteries—The Commercial Telegram 
Company of New York, uses dynamos instead of 
batteries for all purposes except the galvanometer 
circuit. 





International Fisheries Exhibition—Electric light- 
ing. The Commissioners have awarded a diploma of 
honour to Lord Elphinstone and Mr. Charles W. 
Vincent, F.R.8.S. 

The Vienna Electrical Exhibition, —The official 
Vienna Gazette publishes a letter from the Emperor to 
the Crown Prince, approving the latter’s devoted 
exertions as patron of the International Electric Exhi- 
bition, and a long series of distinctions conferred upon 
various persons in connection with the exhibition. 


King’s College, London.,—We are informed that Pro- 
fessor W. Grylls Adams, F.R.S., will continue the 
course of lectures on light, and the scientific principles 
involved in electric lighting, &c., during the remainder 
of the session. A course of practical work in electrical 
testing and measurement, with especial reference to 
electrical engineering, will also be carried on under 
his direction in the Wheatstone Laboratory. 





Personal. We understand that Mr. E. W. Parsoné, 
engineer and general manager of the West Coast of 
America Telegraph Company, has received the honor- 
ary title of “ Officier de l’instruction publique,” from 
the French Government, in recognition of his services 
in connection with the determination of longitudes of 
the principal points on the West Coast of South 
America, 

Société Internationale des Electriciens,— At the 
meeting, held under the presidency of Berger, on the 
21st of December last, the members of the adminis- 
trative committee were divided, optionally, among the 
six sections established in conformity with the statutes, 
Ist section: Theoretical Electricity, Electrometry, 
Lightning Conductors (M. Marie Davy, president ; M. 
G. Lippmann, secretary). 2nd section : Dynamo Electric 
Machines, Transmission and Distribution of Energy 
(M. Tresca, president ; M. E. Hospitalier, secretary). 
5rd section: Electric Light, Calorific effects (M. le 
Comte, Th. du Moncel, president ; M. Max. de Nausonty, 
secretary). 4th section: Telegraphy and Telephony 
(M. E. Blavier, president ; M. A. Sabourain, secretary). 
oth section: Railway Signals, electrical chronometry 
(M. M. Loewy, president; M. D. Napoli, secretary). 
Gth section : Electrochemistry, Electrotherapeutics, &c. 
(M. Jamin, president : M. G. Sciama, secretary). In 
this society electricians of all nations find an absolutely 
(lisinterested examination, a genuine appreciation of 
their work, a criterion to their inventions, and an 
encouragement of the pursuit and realisation of their 
iliscoveries. The committee invites men of science of 
wll nations who have written on electricity and its 
various modes of utilisation, to send in their works, 
which will be catalogued and classified in the special 
library of the society. The Société Internationale des 
Klectriciens is now open, and its sections are in opera- 
tion. All communications can therefore be sent under 
cover, to M. Georges Berger, président de la Société 
Internationale des Electriciens, 99, Rue de Grenelle, 
a Paris. The Bulletin of the Society, the first number 


of which will appear this month, will give an account 
of the questions of common interest submitted to the 
consideration of the sections, as well as the labours of 
the committee. 





Obituary.—The death is announced of Dr. Wilhelm 
Gintl, an eminent telegraph engineer, and formerly 
director of all Austrian telegraphs. He died at Prague 
on December 22, 1883, aged eighty years. 





Varnish for Electrical Work.—We have received a 
sample of “Hardened India-rubber Varnish,” manufac- 
tured by Messrs R. A. Scott, of Pomona Place, Fulham. 
This varnish is not softened by moisture, steam, or 
oil. It is quick drying, and requires a very high 
temperature to melt_it when dry. These properties, it 
is needless to say, eminently fit the liquid for such 
purposes as coating the wires of dynamo machines, and 
for electrical work generally. As far as we can judge, 
the new varnish possesses all the characteristics claimed 
for it. 

Social,—On Friday the 11th inst., about 150 persons 
connected directly and indirectly with the electric light- 
ing industries of Glasgow, met in the Victoria Hall, to 
spend a social evening. Mr. Charles T. Grant presided, 
and a large number of influential gentlemen occupied 
seats on the platform. The vestibule and hall were bril- 
liantly lit with electric light. In the entrance lobby 
were hung two of Andrew’s electric lamps, each of 
2,000 candle-power, and one side wall of the hall was 
festooned with evergreen wreaths, studded with Edison 
and Swan incandescent lamps of eight candle-power. 
Behind the platform a small fir tree bore a plentiful 
crop of coloured glass cones of electric light. The 
chairman, before proceeding with his address, men- 
tioned that apologies for absence had been received 
from Sir William Thomson, Mr. Denny, shipbuilder, 
Dumbarton; and Mr. Sheppard, the manager of Fair- 
field Shipbuilding Yard. Taking up the subject of 
the electric light industry, Mr. Grant said the new 
means of lighting had taken root in Scotland, and he 
anticipated its growth would be much quicker than 
was generally expected. One reason for this anticipa- 
tion was to be found in the fact that the staple cannel 
coal supply of Lanarkshire was not at the present time 
worth more than eight years’ purchase. That fact was 
pretty well known in certain -mining circles in Glas- 
gow, and was also shrewdly suspected by the Gas 
Commissioners, otherwise there would be no occasion 
to lower the standard of quality. That being so, 
he considered that as a competitor in the field, and 
as an illuminating substitute for the purer gas hitherto 
used in Scotland, the electric light was not one day 
too soon in the market. There could be no doubt 
that this new light would, even at the present day, 
have been in greater use were it not the case that 
many of our municipalities have large vested interests 
in gas, and consequently have not that inclination 
which disinterested representatives of the people 
should have to provide the citizens with the best of 
everything. In conclusion, he expressed the hope 
that the present gathering might lead to the for- 
mation of an electric association of Scotland. With 
speech, song and dance the hours sped swiftly 
by, and the “wee short hour ayont the twal” had 
long been passed when the proceedings terminated. 
We trust that the good influences arising from such a 
gathering may receive fresh impetus as year succeeds 
year, and that the hopes expressed by Mr. Grant may 
be realised. 








NEW COMPANY REGISTERED. 


Patent Spiral Telephone Wire Syndicate, Limited.— 


Capital £50,000, in £5 Shares. Objects: To acquire 
the patent rights of Mr. Gorhom Gray, for spiral tele- 
phone and telegraph wire, and for machinery and 
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appliances for spiraling the same. Signatories (with 
one share each): C. Berry, 34, Bentham Road, South 
Hackney ; J. J. Fleming, 178, Elderfield Road, Clapton ; 
D. W. Money, 109, Brixton Road; W. H. Maitland, 
17, Thurloe Square, 8.W.; W. Downie (managing di- 
rector), 35, Lorne Road, Upper Tollington Park, N.; 
W. 0. Duce, Leamington House, Wandsworth Common ; 
P. O. Halloran, Avourmore Lodge, Kew. The signa- 
tories are to appoint the first directors. Directors’ 
remuneration, £1,000 per annum, with an additional 
£500 for the chairman. Registered 17th inst., by W. H. 
Smith & Son, Gresham House. 


Dollond Electric Ships’ Log Company, Limited,— 
Capital £15,000 in £5 Shares. Objects: To purchase 
British and Foreign patent rights granted in respect of 
the invention known as Lowne’s Electric Ships’ Log. 
Signatories (with one share each) : M. Banyard, Enfield; 
A. Isaac, 11, Union Road, N.; J. Judd, St. Andrew’s 
Hill ; E. Parra, Deal; A. Clarkson, 7, Sangora Road, 
Wandsworth ; H. Fulton, Salisbury ; T. Cannon, 49, 
Queen Street. Registered 19th inst., by Waterlow 
Bros. & Layton, Birchin Lane, E.C. 








OFFICIAL RETURNS OF ELECTRIC 
COMPANIES. 


Provincial (Brush) Electric Light and Power 
Company, Limited.—The annual return of this com- 
pany, made up to the Ilth ult., was filed on the 5th 
inst. The nominal capital is £200,000, in £5 shares. 
The number of shares issued is 19,841, upon which the 
full amount has been called up. The calls paid 
amount to £48,695 15s., leaving £906 15s. unpaid, 
showing an increase of £4,506 5s. in the paid-up 
capital as compared with the last annual return. 
Registered office, 110, Cannon Street. 


Lyons Electrical Power Storage Company, Limited. 
—An extraordinary general meeting of the members 
of this company took place at 33, Rue de Provence, 
Paris, on the 8th ult., at which resolutions were passed 
authorising the directors to increase the capital by the 
creation of new:shares, notwithstanding that the whole 
of the original capital may not have been subscribed ; 
and to make certain alterations in the articles of asso- 
ciation. These resolutions were confirmed on the 24th 
ult., and duly filed on the 4th inst., and on the 5th inst. 
the capital was increased by the addition of £100,000, 
in £1 shares, beyond the registered capital of £400,000. 
—An agreement of 15th inst., translated from the 
French, was filed on 17th inst., with the documents of 
this company. This agreement provides for the pay- 
ment of 12,000 francs, and the issue of 400 fully paid 
shares to the representatives of the Syndicate 
Stephanois du Gaz, in consideration of the dissolution 
of such syndicate, which is deemed to be an obstacle 
to the establishment of the company. 


Metropolitan (Brush) Electric Light and Power 
Company, Limited.—The annual return of this com- 
pany, made up to the 3lst ult., was filed on the Sth 
inst. The nominal capital is £1,000,000, in £5 shares. 
99,554 shares have been taken up, but 80 of these have 
been renounced. A call of £3 per share has been 
made, the total amount received in respect thereof 
being £297,624 10s., leaving £1,037 10s. unpaid. The 
sum of £240 has been paid on the renounced shares. 
The paid-up capital shows an increase of £1,467 10s., 
as compared with last year’s return. 


Consolidated Electric Company, Limited, — The 
statutory return of this company, made up to the 12th 
July, was filed on the 10th inst. The nominal capital 
is £100,000, in £1 shares, the whole of which have 
been taken up and are considered as fully paid. 
Registered office, 110, Cannon Street. 


W. T. Henley’s Electric Light and Power Company, 
Limited.—The first return of this company, made up 
to the 27th ult., was filed on the 18th inst. The 





nominal capital is £100,000, in £1 shares. 5,669 shares 
have been taken up, and 10s. per share called thereon, 
the calls amounting to £3,007. Registered office; 8, 
Draper’s Gardens. 








CITY NOTES, REPORTS, MEETINGS, &c. 


The Eastern Telegraph Company, Limited, 


Tue twenty-third half-yearly ordinary general meeting of this 
company was held on Thursday, at the Cannon Street Hotel, Mr. 
John Pender, M.P., chairman, presiding. 

The Secretary (Mr. George Draper) having read the notice con- 
vening the meeting, and the minutes of the previous general 
meeting having been confirmed, the report of the directors and 
the accounts were taken as read. 

The Chairman said the revenue to the 30th September last 
amounted to £283,070, against £341,151 in the corresponding 
period of 1882. This decrease was mainly caused by the changed 
circumstances in Egypt. At the time they were earning the 
larger amount the war was active, and the Press correspondents 
were particularly active. In the corresponding period they paid 
a dividend and bonus equal to 6 per cent. on the ordinary capital, 
and carried forward a balance of £56,836; at that time they in- 
creased the dividend by about one-half per cent., and this time 
they would pay the same dividend and bonus, and carry forward 
to the present year £13,679, also paying interest on additional 
capital. He was happy to say that the current revenue was satis- 
factory, so that at the end of the present financial year they 
would see their way clear to paying the same dividend as now. 
The chief decrease was on traffic with Egypt, but shareholders 
would also observe the serious falling off in the receipts from the 
Black Sea Company. The Black Sea cable was one which would 
always be more or less influenced by peace or war; there was a 
steady traffic at all times, but if anything in the shape of war 
took place, that cable participated very considerably in the in- 
creased traffic. The Black Sea Company was worked by the 
Eastern Company ; but neither the officials nor the director re- 
ceived any remuneration for their services, and the Eastern Com- 
pany, under its agreement, had to pay the working expenses, with 
the exception of those at Odessa, in consideration of receiving the 
whole of the earnings except 4 per cent. The Eastern and South 
African Company’s dividend was this year 8 per cent., the same 
as last year. This was a considerable return, but they had subsi- 
dies which supplemented the traffic toa considerable extent. It 
appeared that the state of trade in Africa was bad at the present 
time, and this influenced their returns ; but, fortunately, although 
trade got sick it could never die, and, as they now had 8 per cent., 
with improved trade they were not likely to do worse. With re- 
gard to the expenses, those for ordinary working amounted to 
£80,849, an increase of £1,040 on the corresponding period of 
the previous year, but a decrease of £978 on the half-year to 
March, 1883. The increase in general expenses in London was 
£1,517, about one-half being in law charges; while the working 
expenses at the stations amounted to £5,627. Since September, 
1882, they had opened up two new stations, and the principal in- 
crease was in salaries, which, chiefly through promotions after the 
Egyptian war, and sanctioned at the last meeting, was £2,723 
more than before. They had to keep a staff in training to fill up 
gaps caused by sickness or leave of absence, and consequently 
this expense was heavy. During the year of the cholera in Egypt 
they considered it of the very highest importance to keep their 
staff in as comfortable a position as possible, to keep them in 
good heart, so that they might do their work, tor, as they could 
well understand, where young men away from home were sur- 
rounded by deaths occurring every hour, even the strongest 
minds would be shaken ; and they thought it was due to them to 
do all they could to keep them in good health and spirits. They 
sent them to the sea-side, gave them extra allowances in food and 
in other matters, and did all they could to support them, and he 
did not think the money was thrown away. One important point 
he would draw their attention to, was the cost of attending to re- 
pairs and renewals of cable. He had always stated that if they 
could only keep their ships in dock instead of at sea it would 
be very beneficial to the company. This half-year, he 
was glad to see, this expense was £29,520, against 
£56,801 in 1882. Two of the ships were at present in London, 
and they could never be better employed for the company than 
when they were doing nothing. The mileage of the company’s 
lines was now 18,225 against 16,825 in September, 1882; the 
number of stations 49 against 46; and the number of the staff 
500 against 464, exclusive of messengers. Of this large extent of 
cable, a great deal was laid in shallow water, which had its disad- 
vantages as well as its advantages ; interruptions more frequently 
occurred, but they knew where the breaks took place, and very 
little difficulty was experienced in repairing them. During the 
autumn of last year, the managing director and himself (Mr. 
Pender) paid a visit to some of the stations ; they went to Trieste 
and to Corfu, new stations, and on to Athens, and saw that very 
considerable improvements and extensions were necessary. Nego- 
ciations had been going on with the Greek Government for quite 
a year with regard to those extensions, but they had come toa 
dead lock, their agents not getting on as they ought to have done. 
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They found it necessary to see the Government, and he was glad 
to say that, in a very few hours, they came to a satisfactory 
understanding. They found in the Greek minister a man who, 
he believed, wasa thorough patriot, devoting all his time and 
thought to the best interests of his country ; and, after they had 
settled their business, he assured them that he did not believe it 
would have been settled if they had not come out and made the 
arrangements they did and discussed the different points with 
him. The arrangement arrived at would result in very material 
benefit to the company, not only in increased revenue, but also in 
extensions which would eventually bear fruit. They went from 
there to Constantinople, and found ample scope for very consider- 
able discussion of business. The Turks were, perhaps, rather 
slow, but he thought they were beginning to wake up to some 
extent, and they had now in contemplation great extensions of 
the cable system. Negociations were pending, so he would not 
refer further to the matter. They had also extended their system 
through obtaining considerable influence in the Direct Spanish 
line ; they had always felt that, in the event of war again taking 
place in Europe, as was not at all unlikely, that that line was 
almost indispensable to them, and so they took the opportunity 
of securing it. It would be worked as an entirely independent 
company, but they would, he thought, be able to control it 
so as to work with the great Eastern system. They had 
also made arrangements for the purchase of the Eastern and 
Mediterranean Extension Company, which was established long 
before the Eastern system, but had never progressed to any 
degree; it was literally a link in their chain, and they had 
secured it. The arrangement required the confirmation of the 
Italian Gcvernment, with whom, however, they were on the most 
friendly terms. Negociations had also been taking place with 
the Egyptian Government, regarding the connecting of their 
system with Suakim, and a ship was on the road now to make the 
connection, and he thought at the next half-yearly meeting he 
would be able to make a very satisfactory statement with regard 
to it. With regard to the issue of debentures, they had 6 per 
cent. debenture stock out. It was considered a very bold thing to 
issue debenture stock at 4 per cent., but the arrangement had 
been found to answer admirably ; such an issue from a telegraph 
company showed the soundness of the investment, and he had no 
hesitation in saying that, looking to the extent of the system they 
represented, it was now a real property. He begged to move the 
adoption of the report and accounts. 

The Marquis of 'Tweeddale seconded, and the motion was unani- 
mously carried. 

Messrs. George Garden Nicol and John Denison Pender were 
then re-elected directors; and Mr. Henry Dever and Messrs. 
Quilter, Ball & Co. were re-elected auditors, at a remuneration 
of £100. 

Mr. Williams remarked that only half of the reserve fund had 
been invested ; he understood the remaining portion consisted of 
cables, lines, kc. Of the 23 investments named in the report, most 
of them were at an interest of 4 per cent. only. This struck him 
as being very low, and he thought it might possibly be increased. 

The Chairman: If you knew the difficulty we had in getting 
4 per cent., or an approach to 4 per cent. upon sound securities, 
you would be perfectly astonished. The directors were not 
allowed to take risky securities ; none, in fact, that could not be 
turned into money any day or any hour. 

Mr. Williams, admitting this, thought investment might be 
made in the Eastern Extension Company, where they would have 
good security. 

The Chairman said this telegraph system was a great chain, 
and, although he had perfect confidence in that chain, being kept 
together, still if any material section of it were to go wrong, it 
would for a moment, probably, derange the value of securities, 
and as the reserve fund was kept for the purpose of repairing 
cable, it was necessary that it should be considered always as 
cash. If they did invest in the sister company, and an accident 
occurred at any time when they wanted to sell their shares, they 
would not be able to convert them into money so freely as they 
desired. 

Mr. Lucas put a question as to the appointment of trustees for 
the protection of debenture holders, to which the solicitor of the 
company replied by stating that the resolution which authorised 
the creation of the debenture stock expressly provided that, the 
mnount being limited to one-third of the share capital of the 
company, it would rank as the first charge on the revenue of the 
company. 

An extraordinary general meeting was then held to consider an 
agreement with the liquidators of the Mediterranean Company, 
Limited, for the purchase of the cables and concessions of the 
company. 

The Chairman moved “That this meeting approves and 
sanctions the agreement now submitted, dated 8th January, 1884, 
made between the Mediterranean Extension Telegraph Company 
and the Hon. Ashley Ponsonby and Mr. John George Griffith, on the 
one part, and the Eastern Telegraph Company on the other part, 
for the purchase by the latter company of the telegraph lines 
and cables of the Mediterranean Extension Company, and 
authorises the directors to do all that may to them seem 
necessary and expedient to carry the same into effect.’ As he 
had before stated, this agreement would have to receive the ap- 
proval of the Italian Government, but he did not anticipate any 
difficulty upon that point. 

The Solicitor to the company stated that the main point of the 
agreement was that this company bought the cables and conces- 
sions of the Mediterranean Extension Company for £35,000 of the 


4 per cent. debenture stock of the company, provision being made 
that the vendors should keep the cables in repair until the consent 
of the Italian Government was received. 

The Marquis of Tweeddale seconded the resolution, which was 
unanimously agreed to. 

Mr. Williams moved a vote of thanks to the chairman and the 
board of directors, which was seconded and carried, Mr. Pender 
‘suitably replying. 

The meeting then terminated. 





United Telephone Company, Limited, 


An extraordinary general meeting of the shareholders of the 
above-named company was held at Cannon Street Hotel, on 
Tuesday afternoon, for the purpose of considering and (if 
approved) passing the following resolution:—“‘That the bill 
which is proposed to be introduced into Parliament in the ensuing 
session, intituled : ‘A bill to afford to the United Telephone Com- 
pany (Limited) additional facilities for telephonic communication 
in the metropolis, and for other purposes,’ is approved, subject to 
such additions, alterations, and variations as Parliament may 
think fit to make therein.” 

The Secretary (Mr. Thomas Blake) having read the notice 
convening the meeting : 

The Chairman (Mr. James Brand) said :—Gentlemen, I am 
sorry we have to trouble you to come here to-day, for this is purely 
a formal meeting to enable us, as you have heard, to comply with 
the standing orders of Parliament, and to take the authority of 
the shareholders to go to Parliament for this bill of ours for the 
due regulation and proper authority—if we can get it—for laying 
these telephone wires, whereby your business is carried on. As 
we have proceeded with our work we have found the difficulty of 
carrying on the business with these overhead wires growing con- 
stantly, and we felt that the best way would be to face the matter 
at once, and go to Parliament with a bill which will put the 
laying of wires under some properly-constituted authority. We 
do not want, of course, to ask for powers which would enable us 
to ride rough-shod over anybody’s property rights, or even their 
susceptibilities. But, of course, we want some due regulations 
made. The want we supply by the aid of our telephone has now 
become a necessity nearly all the world over. We want to get 
the proper authority which will enable us:to lay our wires witha 
minimum of danger—if any danger exists at all—to the public, 
and also to meet that cry which is raised in some parts about the 
disfigurement caused by our long spans and cross spans, and so 
forth. There are plenty of schemes created by people accustomed 
to this business, that, if we hadthe requisite authority to cross the 
streets and houses in the proper way, at right angles or in short 
spans, could make these wires, which are considered a disfigure- 
ment to the streets, by no means objectionable. As regards the 
danger of the present system, we don’t think very much about 
that. We believe it has been greatly exaggerated. I do not 
know how it has got to be so exaggerated. So many writers in the 
press seem to take it for granted, without any evidence, that 
these things are matters of danger, and that a man cannot walk 
about the streets without the chance of having his throat cut 
by some of our wires dropping. We have not paid £50 during the 
last four years for any action or claim arising from damage by 
our wires. We have the authority of Mr. Preece, a very eminent 
man in the electric world, the engineer to the Post Office, who 
stated recently at the Engineers’ Society, that out of all the acci- 
dents which have occurred in the streets of London during the last 
16 years, only two were in any way attributable to the overhead 
wires. So far as that goes, I think that does away with a great 
deal of the argument about the danger of the thing. One reason of 
our going to Parliament for a bill is because it is said that we can 
carry on the business more effectively underground, without any 
trouble or annoyance, which they say is caused by the overhead 
wires. All electrical people know that communication can take 
place by underground wires ; but it is by no means so satisfac- 
torily proved that this underground work is so satisfactory for 
telephone purposes as wires overhead. We have not the power to 
go underground, and the expense, too, would be something 
enormous. Asa matter of fact, all the thoroughfares—that is, 
all the main thoroughfares and the secondary thoroughfares—are 
now so taken up by different public bodies who have got power to 
go under the streets with such things as water, pneumatic tubes, 
telegraph wires, gas, andthe like. The post-office people tell us if we 
want to lay telephone wires underground they could not give us the 
main thoroughfares, because they are already so full. It is difficult 
now to get along the streets of London. If a fresh company were 
permitted to break up the streets with mains, progress would be 
even more difficult. We hope one day to see the 1d. telephone 
which some people talk about. The owners of property have been 
kind, and good, and useful to us in many ways, and from a great 
many of them we have received a deal of assistance. Others have 
not met us exactly in the same way. There is one thing all 
owners of property are reflecting upon, especially in outlying 
districts and streets, that the telephone is of great benefit to the 
value of their property, because a man may have an office in a 
cheap place some distance away from the centre of business, and 
be able entirely to carry on that business by means of the telephone 
as though he were close to the Royal Exchange. A friend of 
mine in Manchester has found the telephone used in this way 
has added thousands to the value of property. (Applause.) I 
don’t know if you read the Times of Saturday? I should 
like to read you an extract from Sir Arthur Hobhouse’s letter. 
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He says he wants to add his personal view about the whole 
matter. He says: “If other vestries take another view of their 
duty (as I understand our neighbours in Marylebone to do), it is 
possible that after three or four years of litigation a final decision 
on the point may be obtained from the House of Lords. ai 
Let us suppose that the question is decided and decided in favour of 
vestries. What, then, will be the state of things? Why, that in 
each of the 39 London districts an independent authority will have 
an absolute discretion to say whether wires shall be suspended over 
the streetsorno. . . . In what way the control should be 
exercised I do not attempt to forecast. : I only urge 
that in a matter concerning the public some public authority 
should have an effective voice. If there were a Government of 
London there should be no difficulty in saying where the authority 
should be found.” That, continued the chairman, may be a 
matter of opinion. 1 should like to see some authority. I am 
glad we have preceded Sir Arthur Hobhouse and gone to the 
House of Parliament to get this bill, to do what he says is an 
absolute necessity. I have nothing more to say, and I beg to ask 
that you will adopt the resolution before you, and give us the per- 
mission sought. 

Mr. James Staats Forbes (deputy chairman of the company), 
in seconding the motion, said :—I do not know, after the exhaus- 
tive manner in which the chairman has dealt with the subject, 
that I have very much to say. Whatever may be said about Par- 
liamentary legislation, I have discovered that it is a very good 
place in which to test ignorance and misconception ; and I think 
when this bill is before a Parliamentary Committee, with the 
aid of counsel and science, we shall be in a position to dissipate 
all the fears which seems to be entertained of this overhead wire 
system. Of course all things in great interests are questions of 
compromise. I suppose we telephone companies are perfectly 
satisfied amongst ourselves of the enormous value of this tele- 
phonic system as a commercial and social instrument. There 
cannot be a doubt about that. If that be so, the interest of the 
community would lie rather in favouring the undertaking than 
in pressing every kind of obstruction. And although we felt it 
would be wise to go on discreetly, which we have done, we have 
arrived at the conclusion that this thing is too important to re- 
main dependent on the goodwill of individuals or even of local 
authorities. We thought the time had come when, looking at 
the importance of this communication and its rapid extension, 
to test before Parliament all that is to be said against it. Danger 
in connection with it appears to be nil. We have heard from 
the chairman, and from a very eminent authority, Mr. Preece, 
that practically there is an entire absence of danger. Of course 
it must be subject to some reasonable control; and that is what 
the bill sought goes to do. One knows in London what pitfalls 
are in every direction. We know the large tribute that is every 
year paid in London to the necessity of these things—railways 
and the like—in the deaths and accidents which arise from their 
use in the public streets and ways. In fact, you cannot have any 
public advantage without some drawbacks. There is nothing 
where the relative advantage to the public is purchased at so 
absolutely small a risk of either danger or inconvenience as in 
the great telephone system. The unlearned say, “ Why don’t 
you carry them underground?” The chairman has given you 
one reason, and I may give you another. This telephone business 
is very peculiar. The thing itself is so exceedingly sensitive, 
that in the air at present seems the only really efficient way of 
doing it. Somebody has said that if you put a telephone wire 
under the earth you diminish its value by 15 times out of 16. 
Well, that simply means that you so destroy the efficiency of 
this very delicate instrument as to make it comparatively useless. 
As it is, the slightest induction, or change of atmosphere, the 
proximity of neighbouring buildings or telegraph wires, will in- 
terfere with its working. If you are to have this thing, you 
must have it on the condition which makes it possible to have it, 
namely, by the overhead wires. We shall teach the unlearned a 
great deal when we go before Parliament ; and I think Parliament 
will be found to listen to reason, and to measure the public 
advantages in comparison with the public disadvantages. 

The Solicitor (Mr. Winterbottom) having read some of the 
clauses of the proposed bill, which were taken, he said, for the 
most part from the provisions of the old Telegraph Acts, 

The Chairman put the resolution; it was approved unani- 
mously. 

Mr. Robinson Kendall proposed a vote of thanks to the chair- 
man, and Mr. Galsworthy, in seconding it, said he hoped the step 
to be taken would get over the legal difficulties, and would be 
the means of solving what might ultimately be a difficult 
problem. 





Electric “ Sun * Lamp and Power Company, Limited. 


THE annual general meeting of this company was held at the 
Cannon Street Hotel on Tuesday, Lord Brabourne presiding. ‘The 
directors’ report, which was submitted for acceptance, stated that 
the stringent regulations of the Board of Trade and legislative 
enactments not contemplated when the company was formed, had 
deterred them from undertaking public lighting in those districts 
in which they had obtained the concurrence of the local authori- 
ties, and rendered the possibility of the successful development of 
the company, in their opinion, exceedingly doubtful. This opinion 
not being concurred in by some of the largest shareholders in the 
company, several of the directors had decided to resign their 
office, and the shareholders referred to had given notice of their 
intention to propose other gentlemen in their stead. The retiring 


directors were :—The Right Hon. Lord Brabourne, Messrs. Ellis 
Gilman, Robert Milburn, and G. C.T. Bartley; whilst those to 
be nominated for the vacancies were Messrs. William Perkins 
M.E.; Henry De Grelle (Vice -Consul in London of the Kingdom 
of Belgium) ; and Paul Crémieu-Javal, chartered accountant. 

The Secretary (Mr. J. Reeve) having read the notice convening 
the meeting, 

The Chairman said it was now his duty to move the adoption of 
the report and statement of accounts, and in doing so it was only 
natural that they should expect from him an explanation of the 
circular they had received, some account of the general position 
of the company, and the reasons of the directors for proposing the 
adoption of that circular. It was just eight months since the last 
meeting, and he then addressed them in the full belief that they 
were about to begin a success which, as he hoped, would be 
unparalleled in the annals of electric lighting. He told them 
then that they had three strings to their bow. They had the 
South Kensington Museum, which they were lighting, various 
country installations, and the hope of lighting from house to 
house in London, having made partial arrangements with two 
vestries, St. James’s and Marylebone, and being under the belief 
that they would shortly obtain a license, which, when they had 
obtained it, they hoped would enable them to announce a remune- 
rative business. He told them that the battle of the great or small 
success—if not the great or entire non-success of the company— 
was to be fought in London, and he had great confidence at that 
moment that it would be speedily and successfully fought. Well, 
it was after that meeting—and he wished to be particular on that 
point—because some shareholders had written to him under the 
impression that the board must have known before that meeting 
much that had come to their knowledge since that time; certain 
difficulties had occurred, and there was not the slightest cause 
for concealment. The Act of Parliament, which was passed in 
1882, just after the formation of their company, had to be inter- 
preted and regulated by the Board of Trade, and the regulations 
of the Board of Trade were not made known to them until the 
last meeting had been held, when they had no reasons to suppose 
that those regulations would have been otherwise than conducive 
to the development and prosperity of their lamp. What they 
found, therefore, ina short period, was this: there were two ways in 
which the company could work, either by obtaining a provisional 
order for 21 years, or by agreeing with the local authorities for 
the license to last for seven years only. ‘They found, when they 
came to inquire practically into the matter, that the same condi- 
tions were to be required of them for the period of seven years 
which would have been required if they had obtained the license 
for 21 years. The time had passed before the company was 
formed for obtaining a provisional order for the longer period, 
and therefore, by having to do as much for the benefit that would 
accrue to them in seven years as they would have had to do for 
the 21, they were handicapped to a considerable extent. They 
were obliged to lay down mains in all the streets, and incur 
expenses which might have been contemplated with serenity had 
they 21 years before them, but which they could not hope would be 
remunerative with seven only. Another obstacle of a very 
serious character was that the Board of Trade declared that the 
parallel system was the only one upon which lighting from house 
to house could be permitted. He was not going to attempt to go 
into the refinements of electricity, and explain in technical 
language—he could not do so—what was the difference between 
the parallel and the series systems. But while it was quite certain 
that on the series system their lamp worked perfectly, there 
was great doubt with regard to the parallel system. The 
inventor (Mr. Clerc) was strongly of opinion it could be used 
with the latter; but, on the other hand, very high authorities 
were of a contrary opinion. His brother directors and himself 
felt at once that they would not like to be responsible for going 
on with the project of house to house lighting, especially as it 
would require, as he had before told them, the subscription of a 
greater amount of capital, unless the doubt were cleared up and 
a certainty secured. They, therefore, at once held a meeting, put 
it to each other, and were all agreed, he believed, that they could 
not be responsible for carrying on the company on those lines any 
longer. They were very anxious, of course, to save the share- 
holders’ money, and, while they still believed success was open to 
the company in some lines, they were not prepared to go on 
with it with the strong doubt which was thrown upon the possi- 
bility of performing that which would have been the most 
remunerative part of the undertaking. That being the case, 
it became necessary for them to consider their position very care- 
fully. They had never lost the opinion gained by their 
experience at the South Kensington Museum and elsewhere—thatin 
factories and certain classes of isolated buildings where particular 
attention could be shown to the lamp, there were none comparable 
to it; they believed still that it was the best lamp out, under 
certain conditions and in certain places; but that was a very 
different thing to continuing, and he for one could not be a party 
to continuing, upon lines which could not be fairly carried 
out, and they doubted whether it would not be their duty 
to advise the company either to voluntarily wind up, to 
suspend all business, or to reduce to very humble limits, con- 
fining itself to attempting to make the lamp work in those 
isolated buildings and factories, and so, without hope of 
immediate dividend, still reduce the expenditure and wait, in the 
hope that, as electricity became better known, they would at 
length find a prosperous future before them. There were various 
circumstances against voluntary liquidation taking place, and one 
of a very important character was, that the directors, being 
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very anxious not to cripple the company at its commencement 
by taking away all its ready cash in payment to the vendors, re- 
duced it to the lowest possible amount. The vendors met them 
very liberally. There was at first to be advanced to them £50,000 
in cash and 50,000 shares; but the actual payment was only 
£7,500 in cash and 50,000 shares, leaving a balance of £42,500 
not paid. Those who took the shares from the vendors possessed 
a very considerable voting power in the company, and unless they 
were agreed in desiring voluntary liquidation it would be impos- 
sible to carry out such an arrangement, because for liquidation 
it was necessary that there should be a majority of three-fourths 
of the shares. Certain shareholders having one-half of the 
shares determined that that was not the best thing, and held to 
the opinion that the lamp was a good one, which might be de- 
veloped in the future, and feeling certain that nothing would be 
so injurious to the interests of the company as to talk of abandon- 
ing it and going into liquidation. There was, therefore, only one 
conclusion open to the directors, that it was absolutely their duty 
to support that which appeared to be the opinion, not only of the 
vendors, but also of those who held the largest number of shares. 
Then came the question of the best way of doing this. It was 
very evident the greatest possible reduction of expenditure was 
absolutely necessary ; instead of having a staff of directors and a 
large number of working men under them, it was desirable to 
have a small number of directors, who should be, if possible, prac- 
tical electricians, and who would give the whole of their personal 
attention to the interests of the company, making it their sole 
object to obtain the best possible return for every outlay. 
Another consideration was that if they went into liquidation 
hardly anything would be left to divide amongst shareholders, 
because the fully-paid shareholders must be put on an equal 
footing before liquidation could take place, and thus very nearly 
the whole assets of the company would be absorbed in paying the 
vendors, who showed not only great confidence in the lamp itself, 
but also a considerable amount of generosity in declining to allow 
the company to break up. The largest shareholder, who was on 
the board of directors, having been elected as a representative of 
the shareholders, coincided with this view, and was willing to 
assist the new board in carrying out the policy they had shadowed 
forth. It was possible that the difficulty in regard to the adapta- 
tion of their lamp to the use which they believed would be most 
remunerative might be overcome, and the gentlemen who were 
about to take their offices were, he was informed, energetic, 
talented men, who understood electricity. If that were the case, 
they would know what rocks and shoals to avoid, and the best 
way to develop the light. He (the chairman) was very far from 
being without hope as to the future of the lamp. Everybody 
that had seen it who were capable of judging said there was no 
lamp like it. He should never have lent his name to it had he 
not received positive assurances as to its excellence ; and he be- 
lieved, if it was to succeed, it was by vigilant attention to 
economy, and to the object of developing the light in the direc- 
tion in which it had been found to answer best—that was, in 
large buildings, where it could be under the immediate super- 
vision of those who understood it. The retiring directors felt 
they were acting in the interests of the shareholders in doing as 
they had resolved upon, and they only delayed so long because it 
was necessary that the matter should be fully considered, and 
that those gentlemen should not be hurried into any decision as 
to the future management of the company. He formally moved 
the adoption of the report and accounts. 

Mr. G. W. Jones, in seconding, stated that it had been his 
opinion that it was best to wind up until he had on the previous 
night seen the lamp at the South Kensington Museum, when it 
far more than answered his expectations, and was certainly the 
best he had ever seen. He was convinced this was the best course 
for the company to adopt. 

Mr. Lavenfeldt said there was no doubt whatever that the 
“Sun ” lamp was a good one, but when it was stated that it could 
produce light at a lower price than gas, it was forgotten that 
there was everything for gas and everything against electric 
lighting. This company had taken large premises in Reading- 
house Street, at a high rental—something like £300 a year—and 
he desired to know whether enough business was done there to 
defray that cost alone. The lamp was not fit for street lighting 
—even the inventor did not say that it was—and Readinghouse 
Street was some distance from shops that were likely to take the 
light. Electric lighting when it first started seemed very good 
and very brilliant, but there was not the slightest doubt that 
another five or ten years would pass before electric light com- 
panies would be made to pay, the cost of keeping up steam 
engines, &c., being about five times as much as there was any pos- 
sible chance of making by profit. This company, after working 18 
months, had simply produced one installation in the South Ken- 
sington Museum ; they could get no other contracts, and nobody 
seemed to know about the lamp or the company. According to 
the balance-sheet, the present assets of the company amounted 
to about £1 per share. They had spent £28,000, for which 
they hada central station, with three or four dynamos and a 
steam engine ; and besides this they had some office furniture in 
St. Margaret’s Chambers, Westminster, where they paid £400 
or £500 for rent; and then there was the installation at 
South Kensington Museum. There was uncalled capital amount- 
ing to £10,000. Supposing a resolution were passed to wind up 
the company ; of course he knew those unfortunate holders of not 
paid-up shares would have to pay up in full, and then the 
assets would be divided and would produce, as far as 
his knowledge went, 10s. per share. He did not think 






the board could be composed of more able men than those 
they already had, and it was not to be supposed that the 
new board, however energetic and business-like they might be, 
would have more than one-tenth the influence of the present board. 

Those gentlemen did not like to stop as directors, because they 

did not believe there was success in store; the light was very 

nice and very good, but no business could be done. How were 

the new board, as practical as they might be, to make success with 
the £10,000 remaining? Supposing they did not pass the 
resolution, they would meet there again some months hence, 
when they would be found to be in very much the same position 
as now. There was not the ghost of a chance for the companr, 
and although they might before the next meeting have one or 
two more installations, the assets would have dwindled to nothing, 
and nothing would be left but to liquidate. His advice was to go 
into liquidation now, and pocket their 10s. while they could. 
Mr. Grant spoke in the highest terms of praise of the retiring 
directors, and proceeded to give a history of the company. He 
said it was started at a time when people were electrically mad. 
Mr. Clere brought with him from Belgium first-rate creden- 
tials; and before Lord Brabourne accepted the office of chair- 
man, he assured himself that the lamp was a perfectly good one. 
It was exhibited at the Royal Exchange, and everybody spoke 
highly of it, as also did the newspapers, the Times office being subse- 
quently lighted with it. Through the influence of a director 
they got the lamp accepted for lighting the South Kensing- 
ton Museum, which, however, they had to do at the same cost 
as gas and give a light two or three times as good; only a 
certain sum was allowed the department for lighting, and that 
was not to be exceeded. With the electric light a great deal of 
time was necessarily spent in anxiously and patiently testing, and 
finding out the right way to work; this was the consequence 
of having to deal with a new science. With regard to the 
Board of Trade regulations, he had had an interview with Mr. 
Calcraft, who received him with the greatest friendliness, and 
manifested every desire to assist them; and that interview, he 
thought he might state, terminated with the assurance from the 
department that they would do everything to assist them, not- 
withstanding the Act; there were certain clauses whereby the 
Board of Trade, under the heading of experiments, could give 
plenary powers to this company, of which they had the highest 
opinion. They had also come to satisfactory arrangements with 
the parish authorities. The chairman told them that the vendors 
received only £7,500 in cash for their patent; but he forgot, no 
dcubt, to mention that they paid all the capital for raising the 
company, which practically reduced the amount they received as 
the recompense for all their years of study before they could 
perfect their lamp, to £3,500. He took it upon himself, as the 
founder of the company, to recommend them not to follow the 
advice of the previous speaker, but to give the company one 
more opportunity of taking the ground its merits entitled it to, 
under different management. The field before them was ample : 
the lamp was admirably suited for factories of every kind—and 
that, in a manufacturing country like England, meant two-thirds of 
the business of the country—theatres, churches, restaurants, clubs; 
concert-rooms, town-halls, picture-galleries, museums, large shops, 
newspaper establishments, printing works, railway stations, and, 
in fact, wherever large establishments were to be lighted, this 
was, par excellence, the light of the future. If they once obtained 
for it the public recognition to which it was entitled, it would take 
at once a foremost position. They had every reason to believe 
that, as soon as they were ready to establish the lamp, there were 
large establishments in the vicinity of Readinghouse Street, in 
Oxford Street and Regent Street, that would take it up. He hoped 
the meeting would support the policy of economy, absolute in 
every department, from the directors downwards, which was pro- 
posed to be inaugurated. The present board were entitled to the 
thanks of the company; they had, from first to last, met this 
matter in the spirit he should have expected from gentlemen in 
their position. But the new directors were going to work more 
for the sake of their own shares than for any remuneration they 
would receive—they were to receive £100 a year each. It would 
be the interest of everyone employed to do their utmost for the 
company, inasmuch as they would receive a commission on what 
business was done. He was firmly convinced that a great future 
lay before the company, and hoped the new directors would 
receive the unanimous support of the shareholders. 

Mr. Sistos criticised the past policy of the company, but was 
not prepared to advocate voluntary winding up in the face of 
the intimations thrown out by the chairman and the previous 
speaker, that a success might yet be made. 

Mr. Gibson pointed out that before they could, by liquidation, 
get the 10s. or 12s, spoken of returned, they would have to pay 
up the remaining 30s., and this could scarcely be a wise pro- 
ceeding. 

Colonel Money thought it was better, under all circumstances, 
to continue on economic principles. 

Dr. McGregor asked if the largest shareholder, who, he under- 
stood, was a director, would state to the meeting whether he 
knew anything of the proposed new directors, and whether he 
had sufficient confidence in them to recommend his fellow-share- 
holders to elect them, for it seemed that those gentlemen were 
strangers to most who were present. 

The director alluded to said he was not previously acquainted 
with any of the gentlemen, but he had made inquiries, and the 
best proof of his being thoroughly satisfied with their quali- 
fications was the fact that he was prepared to join them. 

The Chairman said one shareholder had said the directors had 
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done wrong in allotting so small a number of shares; that might, 
or might not be, but he desired to state that that subject had 
been fully discussed at a previous meeting, and he thought it was 
rather late in the day now to blame the directors. In reply to a 
shareholder, the chairman stated that he had never said he did 
not believe in the success of the company. There was a difference 
with regard to policy only, and while they could not elect a board 
having a more earnest desire for their interests, those gentle- 
men who were to succeed them were better qualified to go into 
the more practical and intricate details than it was in their power 
todo. If the company were wound up, he would remind them 
that the liquidator would call up the uncalled capital, and there 
would probably be nothing like the amount suggested to divide 
amongst the shareholders. He and his fellow directors believed 
that the gentlemen who were to succeed them would make the 
company a success, and thought the shareholders would be doing 
the wisest thing in electing them. 

The motion for the adoption of the report and accounts was 
then put, and carried with but two or three dissentients. 

Mr. Grant moved the re-election of Messrs. Price, Waterhouse 
& Co. as auditors, which was carried; and then proposed the 
election of Messrs. Perkins, De Grelle and Crémieu-Javal to the 
vacancies on the board of directors, which was also agreed to; 
the meeting terminating with a vote of thanks to the retiring 
directors. 


The Western and Brazilian Telegraph Company, 
Limited, 


Tue eleventh ordinary general meeting of this company was held 
at the Cannon Street Hotel on Wednesday, Sir Henry Drummond 
Wolff, M.P., presiding. 

The Secretary (Mr. R. M. Cunningham) having read the notice 
convening the meeting, and the minutes of the previous one, 
which were passed, the directors’ report, as given in our last 
week’s issue, and the balance-sheet were taken as read. 

The Chairman said :—Before moving that the report and the 
balance-sheet be adopted, I will ask your leave to make a few re- 
marks upon the present position of the company ; and I think that if 
we look on the past history of the line that our present position is, 
at all events comparatively, very satisfactory. In the course of 
last year, in consequence of the competition that took place be- 
tween us and the Brazilian land lines, we determined to lower our 
tariff rates to those of the land lines, and this we did by lowering 
our rates from 5.50 franes to 1 frane per word for the half line, 
and from 8 francs to 2 franes for the whole line. We did this 
about the beginning of the month of September, and for some 
time the arrangement was very satisfactory ; but unfortunately 
in that month the Brazilian submarine cable was broken, and an 
interruption took place in the international traffic which was 
naturally most detrimental to us. But I am happy to say that 
since the resumption of working by the Brazilian Submarine 
Telegraph Company the returns we have received from our traffic 
are most satisfactory ; in fact we have nearly, if not entirely, 
completed the same sums as we had under our old traffic, and the 
local traffic is improving in a marked manner. I believe we get 
all the international traffic; and we hope—there is no reason to 
believe to the contrary—that the reduced tariff will turn to our 
advantage, inasmuch as at the present moment the traffic is equal 
to what it was under the higher rates. The state of the cables is 
also satisfactory—at any rate, comparatively so. It contrasts 
favourably with the returns of the last six years, because this 
year we have had only 174 interruptions as against 429 during the 
year before, the latter being about the average for previous years. 
The shareholders will also be glad to know that the policy adopted 
by the company for many years, of renewing cables out of the 
year’s returns, has been satisfactory, inasmuch as we have now 
absolutely renewed three-fifths of our cables, having changed the 
old deep-sea type of hemp cables for sheathed cables. Therefore, 
out of 2,500 miles of our system, 1,500 have been entirely re- 
newed, and we do not anticipate there will be any great cost for 
repairs on that section. With regard to the other thousand miles, 
we do not apprehend any necessity for renewing for some time, as 
the type of old cable still in existence is adapted to the deep-sea 
line, and wherever it has been inspected it has been found in a 
satisfactory condition. But supposing we had to renew the whole 
of that thousand miles of cable, we fortunately have in our posses- 
sion ample means to do so in the renewal fund. The attention of 
the board has been turned also to the question of the expenses, 
which appear to be rather higher than we should wish them to 
be. But the principal expense is owing to the maintenance of 
the Norseman. Now, considering the very large amount of repairs 
necessary for so;many years, the employment of the Norseman 
has been absolutely essential. She is, perhaps, a larger vessel 
than is necessary now, inasmuch as the experience we have had 
from the working of the Viking shows us that a smaller vessel 
would do equally well for the work. But our attention is now 
being devoted to the question of reducing these expenses, and steps 
have already been taken, and negociations have been undertaken 
with the view of diminishing them. I won’t refer further to this, 
as I conceive it would be desirable not to enter into any question 
of negociations with other parties ; at the same time the share- 
holders may rely upon it that we will do our best to diminish the 
expense generally, and especially with regard to the Norseman. 
Before leaving this matter, I may say that the line we have to 
repair is, I believe, from the experience of others, the most expen- 
sive one that exists in the telegraphic world; therefore, hitherto 
the labours of the Norseman have been indispensable. With re- 


gard to other expenses, it must be recollected that a great por- 
tion of the confidence reposed in us in Brazil, and which enables 
us to take up so much traffic, has been that the greater number 
of our employés are Englishmen, and have the confidence of the 
natives. There is more punctuality, and perhaps more secrecy, 
in our line than there would probably be if we had employs of a 
less confidential and trustworthy character. I think if you send 
Englishmen out to tropical climes you cannot expect them to ex- 
patriate themselves and undergo the discomforts consequent on 
their situations except at considerable expense. The question 
will probably be brought before you of the dividend, and we think 
that that dividend may safely be paid, inasmuch as the money is 
in hand—we have, as I have said, all this large reserve fund en- 
tirely liquid—and the prospects that we have at the present 
moment from the traffic being exceptionally fair. During the 
first three months of the new year, owing to the unfortunate 
breakage of the cable between St. Vincent and Pernambuco, the 
returns will be small, but we hope to make that up, to a certain 
extent, by our traffic, and also by certain returns which we have 
made, and hope to increase, by the recovery of the Central 
American cable. The last time we met we proposed to the share- 
holders the elimination from our accounts of certain items which 
were objected to by the auditors, and those items on this balance- 
sheet have disappeared entirely. We have reduced the nominal 
value of our shares, and I think we have now a very clear and 
straightforward balance-sheet. Some time ago I informed the 
company that negociations had been undertaken with the Govern- 
ment of Brazil. They have not, as yet, made much progress, but 
I am happy to say that Lord Granville has been good enough to 
instruct Her Majesty’s Minister at Rio to interpose in our favour 
with the Government there, and at the present moment commu- 
nications are going on. I move the adoption of the report and 
balance-sheet. 

Mr. Weaver, a director, seconded. 

Mr. Godfrey created some diversion by proposing the payment 
of an honorarium of £500 to Mr. Bompas, solicitor to the com- 
pany, for his services in connection with a recent legal success, by 
which “the gratification was no longer given to the board of 
directors, in addition to their salaries, of holding 1,400 shares.” 

Mr. Bompas’s partner, who was present, said his firm had been 
paid for their services, and at the same time that he thanked Mr. 
Godfrey, such a payment would be the last thing they could 
expect. 

Mr. Morrison said he could not help remarking the extraordi- 
nary difference between the charges made by the Brazilian Sub- 
marine Telegraph Company and those of this company. There 
were, no doubt, reasons for this; but he had analysed the two 
accounts and found that, whereas the revenue of the Brazilian 
Submarine Telegraph Company was £175,000, that of this com- 
pany was only £112,000, the expenses being £69,000, against 
£65,000 of the Brazilian Submarine Company. This company 
had, of course, more stations than the other, and appeared 
to have two ships; perhaps it was possible to explain why one 
ship was not sufficient. He presumed that for a great portion of 
the year those ships were lying idle, the expenses and wages still 
going on, and he would suggest that during the period they were 
not required for the work of the company they should be made a 
profitable use of. He threw out this suggestion in a friendly 
spirit, thinking it most important to the shareholders that the 
expenses should be reduced as much as possible, so that instead of 
a dividend of 24 per cent., they might receive 5 or 6 per cent. 

Major Wood, a director, said the Brazilian Submarine Company 
had but three stations, which were comparatively inexpensive, 
while this company had eleven, which were all in the tropics, and 
all exceedingly expensive to maintain. Unfortunately, the 
Brazilian Submarine Company had no ships, while breakages 
took place so often that this company was bound to maintain 
repairing vessels. Their cables lay along the coast, and were 
therefore much more subject to breakages than those laid in 
deep sea. At a previous meeting, the directors notified their 
intention to increase the number of ships, and the Viking, sent 
out in May last, had already justified their policy. With regard 
to the Norseman, he quite agreed with what had been said in 
reference to the expenses of that vessel, and he hoped they would 
be able to carry out what the chairman had foreshadowed. 
Respecting the London expenses, they had found it a good plan 
to do a considerable quantity of checking in London, instead of 
using the more expensive labour in Brazil. As to the question of 
employing the vessels when not engaged in picking up cables, 
their experience was that breaks had been so constant that the 
ships had always been at work, and they had barely, if ever, been 
able to recover rebate on insurance through their being laid up 
in port for thirty days. 

Mr. Sutton asked if an idea might be given as to the nature of 
the communications with the Brazilian Government. 

The Chairman said he thought the shareholders would allow 
him not to give such information. The negociations had not yet 
advanced to any great extent, consisting more of communica- 
tions than anything else, and his experience showed him that 
giving publicity to the negotiations before they were completed, 
was likely to damage the objects in view. 

The resolution was put and carried unanimously. 

The Chairman then moved the payment of a dividend at the 
rate of 2} per cent. for the half year to the 80th September. 

Mr. Andrews seconded, and the motion was agreed to. 

Major Wood stated that Sir Henry Drummond Wolff retired 
from the board by rotation. It was three years since he had been 
invited to join the board, and during that time his experience 
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had been of the greatest use to them, and he felt the utmost 
confidence in saying that, in the matters to which some reference 
had been made, he would be of the greatest service to them in the 
future. He begged to move his re-election. 

Mr. Earle seconded the motion, which was unanimously carried. 

On the motion of Mr. Weaver, seconded by Mr. Andrews, Mr. 
D. H. Goodsall, who also retired by rotation, was re-elected to 
the board, and Mr. John Weise was re-elected auditor. 

Major Cotton moved a vote of thanks to the chairman and 
board of directors and the staff for their services during the past 

ear. 

‘ Mr. Morris seconded, and in responding, the chairman expressed 
gratification that they had included in the vote of thanks such 
valuable men as composed their staff. 

The meeting then separated. 


Western Union Telegraph, — A dividend for the 
quarter ended 31st December last, of 1$ per cent. on the capital 
stock, was paid on the 15th instant. The available balance was 
$5,465,294, of which the dividend will absorb $1,399,785. Messrs. 
Morton Rose notify the numbers of the bonds of the Western 
Union Telegraph Company’s 6 per cent. sterling Loan drawn for 
redemption on the lst of March proximo. 


The Submarine Telegraph Company,—The directors 
state that the accounts for the half-year ending the 31st of 
December, show a balance, subject to audit, which enables them, 
after adding 15 per cent. of the gross receipts to the reserve fund, 
to recommend a dividend at the rate of 15} per cent. per annum. 


Direct United States Cable Company. Limited.— 
The directors recommend an interim dividend of 5s. per share, 
being at the rate of 5 per cent. per annum for the quarter ending 
31st December, 1883, payable on the 16th of February. 


Trehearne & Co,—Mr. J. E. Kingsbury having joined 
Mr. Henry Scarlett Trehearne in business, as advertisement 
contractors, the name of the firm will be as above, and their offices 
at 57, Moorgate Street. 








TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The receipts for the 
week ended the 18th inst., amounted to £3,510, 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ended the 18th of January, 1884, were £2,716, after deducting the “fifth ” of the 
ns ane payable to The London Platino-Brazilian Telegraph Company, 

simited, 

The West India and Panama Telegraph Company, Limited. The estimated 


receipts for the half-month ended the 15th January, are £2,507, as com- 
pared with £2,006 in the corresponding period of 1883. 








NEW PATENTS—1884. 


1219. “ Voltaic batteries.” A.Cniark. Dated January 11. 
” W.S. Frost. Dated January 11, 


1256. “ Electric primary batteries.” W.M. Anprew. (Com- 
municated by 8S. Drerruss.) Dated January 11. 


1242. “ Electric machines. 


1271. ‘“ Generation or production of electricity and apparatus 
therefor.” E. P. Cuarmsonovirz. Dated January 11. 

1273. ‘“ Manufacture of electrodes for primary electric 
batteries.” T. Rowan. Dated January 11. 

1278. “ Electrical batteries.” T. Maxweuti-Lyrr. Dated 
January 11. 

1280. “ Apparatus for opening and closing electric circuits.” 
F. H. Variey, W. Beate, R. H. Papsury, J. R. SHEARER. 
Dated January 11. 

1281. “ Fluid pressure regulating valves.” J. Auup. Dated 
January 12. 

1291. ‘“ Armatures of dynamo-electric generators and motors.” 
W. A. Lerpner. Dated January 12. 

1306. “ Generating and applying motive power by magnets.” 
J. E. F. Lupexe. Dated January 12. . 

1337.‘ Galvanic batteries.” C. W. Harrison. Dated 
January 12. 

1369. “ Electric signalling apparatus.’ T. R. BRarusrorp. 
Dated January 12. 


1453. “ Protection of the public from broken and falling tele- 
graph or telephone wires.” A. 'T. Ancuer. Dated January 15. 

1460.“ Apparatus for operating dynamo machines for charging 
electric accumulators.” R. Surciirre. Dated January 15. 

1466. “ Coating and galvanising sheet iron. W. A. Jouns. 
Dated January 15. 

1475. ‘ Means or apparatus to be employed in conjunction with 
mooring and other cables when it is desired to establish electrical 
communication between a moored light-ship or other vessel and 
some place at a distance, whether on shore or otherwise.” 
T. Cocksuott, H. M. Goopman. Dated January 15. 





ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1883. 





2438. “ Manufacture of incandescent electric lamps, Xc.”’ 
J. H. Guest. Dated 15th May. 6d. Relates to the manner of 
removing atmospheric air from tue glass globe containing an 
incandescing light-giving body, and of sealing the glass without 
the use of a vacuum pump. The lamp is made in any ordinary 
or desired manner, preferably with conductors sealed into rods of 
glass and provided with a carbon filament between the conductors 
to form the light-giving body, and the same is introduced into a 
glass globe and properly secured in place, and a teat or nipple is 
provided in-the glass through which inert gas, such as hydro- 
carbon, is introduced by a small tube until the atmosphere is 
entirely displaced. The opening is stopped, and an electric 
current passed through the conductor to gradually bring the 
carbon filament or other light-giving body to a state of incandes- 
cence, this causes the light-giving body to harden and become 
uniform, because the carbon will deposit the most where the heat 
is the most intense. The gases in the globe expand and escape, 
the stopper being removed, after which the globe is sealed by 
melting the glass of the teat. In order to prevent atmospheric air 
re-entering the globe, the inventor inverts the lamp into a vessel 
with a movable cover, the joint of the cover being sealed in a 
trough of water or mercury. A gas is introduced into this vessel, 
and the air displaced and a burning gas is introduced into an 
annular space around the opening at the top of the cover and 
ignited. 

2448. “Electric light buoys.” E.C. G. THomas. Dated 
May 15. 4d. Relates to means of utilising buoys as light buoys 
illuminated by electric light. For this purpose the inventor 
mounts in the hollows of the sides of the buoy, water-wheels, so 
shaped that they are caused to revolve by the impact of waves 
passing the buoy. Owing to the shape of the buoy, whatever 
may be the direction of the waves, there will always be rotation 
of one or more of the wheels. In or on the buoy, is placed a 
dynamo-electric machine, with a suitable accumulator and electric 
lamp, and clockwork is provided which can be set so as to make 
and break electric contact at predetermined periods, and so to 
bring the electric lamp into action for such numbers of hours as 
may be suitable to different seasons of the year. 


2473. “Insulating electrical conductors.” A.J. Bout. (A com- 
munication from abroad by J. G. Sanderson of New York). Dated 
May 17. 4d. The object of the invention is to provide a com- 
pound for insulating electrical conductors, capable of being applied 
to them in a liquid condition, which afterwards solidifies or hardens, 
retaining at the same time a certain degree of flexibility, and thus 
forms not only a superior insulating covering for the conductors, 
but also affords a sufficient mechanical protection for the same, 
whereby the employment of special protective devices may in 
many instances be dispensed with. The essential ingredients 
which are employed in making this improved compound, are 
asphalt or bitumen or other like substance, a metallic oxide, which 
is a non-conductor of electricity, and sulphur ; and the method by 
which these substances are combined with each other to make the 
product, is to melt the asphalt or bitumen, and to mix the 
metallic oxide and sulphur together after reducing each of them 
to a fine powder, and then incorporate them with the melted 
bitumen in certain proportions, after which the compound may be 
applied directly to the conductors, or may be run into cakes or 
blocks capable of being conveniently handled or transported, and 
which may be broken up and melted when required for use. 


2482. “Electromotive engine.” A. Browne. Dated May 17. 
6d. Fig. 1 is an elevation of a machine constructed according to 











Fie. 1. 


the saidinvention. Fig. 2, section through line, z, z, fig. 1. a, 
shows the magnets of armature with pole pieces, B, these are fitted 
in a boss of iron, c, mounted on a shaft, p. The magnets, a, may 
be formed either of plates or of solidiron. £& shows the ring form- 
ing the field magnets. ¥F shows the pole pieces thereof formed so 
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as to envelope or nearly so the poles of the armature opposite 
same when revolving, thus cutting as near as possible all the lines 
of force. @ shows a frame bolted to the ring, r, having bearings, 




















Fig. 2. 


H, for carrying shaft, p; the frame, G, may be bolted to suitable 
standards fixed to a bed plate, or it may be otherwise suitably 
fixed. The bobbins of the armature are connected to the plates 
of a suitable commutator. 

2489. “Electric current meters.” W. Murray and H. M. 
Capner. Dated May 18. 2d. Relates todevices through or by which 
electric currents are passed, attracted by means of magnetic force ; 
said devices being combined with and made to move and actuate 
one or more train of wheels for recording the movement of the 
said devices and the electric energy employed therein, for the 
purpose of measuring, registering and recording the amount of 
energy of the electric circuit to which the said devices may be 
applied. (Provisional only). 

2493. ‘Apparatus for measuring electricity.’ J. D. F. 
Anprews. Dated May 18. 6d. An electroscope according to 
the invention consists of a vertical solenoid, the iron core of which 
is enlarged at its lower end where it is immersed in mercury. 
A thread attached to the top of the core passes several times 
round a spindle of small diameter and carries a counterweight. 
On the spindle is fixed an index in front of a graduated dial. 
When a current of electricity passes through the coil of the 
solenoid, the core is attracted upwards and the spindle revolves, 
carrying the index more or less round according to the strength 
of the electrical current. As the index may make several revolu- 
tions, a scale may be applied to the descending counterweight to 
indicate the number of revolutions made by the index. Or the 
dial may be graduated in a volute or spiral line, and the index 
may be made to slide radially as it revolves, so that its point 
follows the volute curve, by attaching to it a thread winding on 
a stationary stud or by providing it with a lateral rack gearing 
with a stationary pinion. In applying a voltameter to ascertain 
the quantity of electricity passing through it, the inventor collects 
the gases generated by the electrical decomposition of water in a 
close vessel charged with liquid and communicating by a pipe at 
its bottom with a tank provided with a float and index. The rise 
of liquid in the tank as indicated by the float, being dependent 
on the volume of the gases generated, serves as an indication of 
the amount of electricity passed through the voltameter. 

2499. “Insulation and mechanical protection for electrical 
wires.” W.A. Puitires. Dated 18th May. 2d. According to 
the invention the wire is first covered with one or more coats of 
cotton or other fibrous material (or India-rubber, gutta-percha, 
or any other insulating material). It is then boiled in a bath of 
melting Ozokerit or paraffin wax, or other suitable insulating 
material, and then passed through a machine and receives a 
longitudinal or spiral covering of strip lead or other metal. (Pro- 
visional only.) 

2528. “Holders for incandescent electric lamps.” <A. Swan. 
Dated 21st May. 6d. Has for its object to provide a holder for 
incandescent electric lamps, which will give a firm support for 
the same and allow of the ready detachment of either the bulb 
from the part which directly holds it, or of both the bulb and the 
part which directly holds it. According to the said invention, the 
inventor forms the part of the holder to which the glass bulb is 
directly attached, of non-conducting material with metallic clip 
pieces or jaws, which tend to close by the action of springs or the 
like. The said jaws are capable of being pressed apart by a pusher, 
and are preferably provided with peg pieces on their one half, 
— into recesses on their other half. There is a pair of these 
jaws for each terminal loop. The direct holder is formed to give 
a firm seating for the base of the bulb, and the attachment of the 
bulb to the direct holder is effected by pressing the pusher so as 
to cause the jaws to open when the loops of the terminal wires are 
passed over the pegs, and on releasing the pusher the jaws close 
together, and grasping the terminal loops between them, firmly 
retain the bulb in place. By te ay hey at the pusher the jaws 
——- and the bulb can readily be removed from the direct 

older. 


CORRESPONDENCE. 


The Theory of the Gramme and “Unipolar” Dynamo 
Machines. 

M. Heinrichs is mistaken in thinking that I am 
unacquainted with the construction of his machine. 
Had | not been fully acquainted with its construction, 
the theory on which it is based, and the tests which 
have been published, I should not have classed it 
among the machines which “are not more efficient 
than the ordinary Gramme,” meaning by efficiency, 
the ratio of power absorbed to power given out, and 
not the number of Watts per lb. of copper wire on the 
machine. 

M. Heinrichs must first prove that the efficiency of 
his dynamo machine is sensibly above 93 per cent. 
before it can be allowed that he has improved the 
Gramme dynamo. 

Another mistaken idea of M. Heinrichs is‘that my 
“ideas of magnetic lines of force” concur with those 
of Mr. Cunynghame, had he “carefully read your 
journal” he would have perceived that the diagrams 
given by me differ in many points from those by Mr. 
Cunynghame. 

To the rest of M. Heinrichs’ letter it is needless for 
me to reply, as mere contradictions and imputations 
of ignorance “ without any facts in support” cannot 
refute a theory, and are best left unnoticed. 

F. de Wolffers. 


Clapham, Jan. 21, 1884. 


I agree with Mr. Heinrichs in being unable to find, 
in the diagrams given by M. de Wolffers in his letter, 
published in your issue of the 12th inst., anything 
likely to cause the rejection of the usual explanation 
of the action of flat ring armature machines given in 
Dr. St. Doubrava’s report (see REVIEW, October 6th). 
In fact, with a slight necessary alteration, M. de 
Wolffer’s diagrams afford a thorough proof of the in- 
correctness of the view he advocates. In these dia- 
grams the lines of force are supposed to flow from the 
N. pole to the 8. pole of the field-magnets, and if any 
traverse the interior of the ring from one side to the 
other, it is evident they can only do so—if they pass 
into the iron at all—by cutting a second time the wires 
of one part of it, thus neutralising on the inner side 
the effect they would be capable of producing on the 
outer wires. 

Where M. de Wolffers appears to have fallen into 
error is in representing the lines of force in his dia- 
grams as if in some mysterious manner they came 
back, across the interior of the ring, to the point from 
whence they started. If the lines are travelling across 
the inside of the ring at all they can only be conceived 
as doing so in a direction;opposite to that shown. 

M. de Wolffers states that flat ring armatures are not 
more efficient than those of Gramme, and goes so far 
as to consider that he has proved “ that the advantages 
obtained by their use are, to say the least, microsco- 
pical.” Mr. Heinrichs gives a practical reply to this, 
pointing out that the high efficiency of his dynamo 
compares favourably with that of Gramme, and stating 
that he obtains over 50 watts per Ib. of copper used on 
his machine. This is a good result. In a comparison 
of this sort the weight efficiency is of some value, 
although there are perhaps arguments against regard- 
ing the efficiency of a machine from the point of view 
of its capabilities in this direction. As a further in- 
stance of the yield of a flat ring machine I may state 
that the “ Victoria” dynamo, manufactured by the 
Anglo-American Brush Corporation, gives under ordi- 
nary working conditions over 75 watts per lb. of 
copper on the machine ; and—which is of still greater 
importance—more than 160 watts per lb. of copper on 
the armature. 

W. M. Mordey. 

January 22nd, 1884. 


The New Patent Rules. 
I recently obtained in a Post Office an Affirmation 
Order, for which I paid £1. The declaration before a 
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Commissioner of Oaths relieved me of Is. 6d., and on 
sending this document in to the Patent Office, with my 
Provisional Specification attached, I received a fortnight 
afterwards the following letter. I cannot find in the 
new rules any intimation that such a course would be 
adopted. Perhaps your able correspondent, Mr. Hand- 
ford, could throw some light on the matter. 

A Patentee. 


“ Patent Office, 
“25, Southampton Buildings, 
“Chancery Lane, London, W.C., 
“19th January, 1884. 

“‘Sir,—With reference to your application, numbered 
*** T have to inform you that under the law as it now 
stands the Statutory Declaration in the form of appli- 
cation for a patent when declared before a Commissioner 
entitled to administer oaths requires a 2s.'"6d. impressed 
stamp upon it to render it legal. 

“Under the circumstances, and in order to save you 
further trouble in the matter, I beg to state that the 
form thus declared by you will be duly impressed with 
the requisite 2s. 6d. impressed stamp if you will be 
good enough to forward to me a crossed postal order 
for 2s. 6d. If you should prefer it I will return your 
declaration form to you for the purpose of having it 
stamped. 7 

“Tam, Sir, your obedient servant, 
“F. W. TABRUM, 
“For H. Reader Lack, 
“ Comptroller-General.” 


Who is the Inventor of the Electric Telegraph. 


On page 49 of your last week’s issue I notice a para- 
graph to the effect that a Dr. Davy was the first prac- 
tical discoverer of the electric telegraph. Who és Dr. 
Davy ? for it seems he is still alive and living in Aus- 
tralia. Hitherto I have been under the impression 
that Messrs. Cooke and Wheatstone, in England, and 
Professor Morse, in America, were the first inventors of 
the electric telegraph. How is it that now, after the 
lapse of so many years, the Government Astronomer 
of Victoria can set up a claim to such an honour for 
this unknown Dr. Davy ? Upon what data does Mr. 
Ellery establish his venerable—for old he must be— 
friend’s right to the honour of electing him a member 
of the Royal Society of that thriving colony, Victoria ? 
In a word, who is Dr. Davy ? 

W. Phillips. 

[See p. 217, ELECTRICAL REVIEW, Sept. 22nd., 1883, 
—Eps. ELEC. REV.] 





Voice’s Motor-Induction Machine. 

There was a slight error in the arrangement of 
blocks in the article under the above heading which 
appeared in your last issue. That which was shown as 
fig. 7 should have been fig. 8. Moreover, to agree 
with the explanation, it should have been the other 
way upwards. 


E. L. V. 
January 19th, 1884. 


The Electric “Sun” Lamp and Power Company, Limited. 


Having seen a statement in one of the electrical 
papers that Mr. Paget Higgs was about to be appointed 
manager of the Electric “Sun ” Lamp and Power Com- 
pany, Limited, I shall be glad if you will allow me to 
state that this is quite incorrect. 

J. Reeve, 
Secretary. 
St. Margaret’s Offices, Victoria Street, 
Westminster, January 19th, 1884. 


[We have not seen the statement to which Mr. 
Reeve refers, but in our issue of January 12th we stated 
that the name of Mr. Paget Higgs was mentioned in 
connection with the new management of the company. 
In this it is within our knowledge that we were per- 
fectly correct.—EDs. ELEC. REV. ] 








Bichromate Batteries. 


In answer to your correspondent F. T., I may say 
that I have experienced a similar difficulty, and that 
after only a few months’ use of the carbon plates 
(which are retort carbons), I noticed that the carbons 
acquired a tendency to split a little above the usual 
working line of immersion in the liquid, and when 
broken above that, they seemed full of crystals. 1, 
hence, supposed that the failure of working power 
might be owing to increased resistance and bad con- 
nection caused by the deposit of crystals in the pores 
of the carbon. ‘I tried prolonged immersion in hot 
water and the effect was good, but did not last long. 
It occurred to me that a cure might be attempted by 
heating the upper end of the carbon very highly and 
plunging it in mercury so as to fill the pores there 
with mercury, but I have not had the means or oppor- 
tunity of trying it. If your correspondent or others 
interested could try it and report the result in your 
columns, they would oblige 


January 14th, 1884. 


W. M. 





The Fiske-Mott Insulator. 

In your issue of December Ist, you take a certain 
position with reference to the Fiske-Mott corrugated 
insulator, which seems to me hardly tenable. 

You say, “Theoretically speaking, two wires, one 
laid upon and at right angles to the other should not 
be in electrical contact, since the contact takes place at 
a mathematical point, but actu: lly the contact may be 
of practically zero resistance. The same is the case with 
insulators, for actually the surfaces in contact though 
apparently very small, are quite sufficient to enable 
the current to pass freely, and thence to spread all 
over the surface of the porcelain, and thus get to 
earth.” 

In the first place, two wires placed as you indicate, 
would not have contact in a mathematical point only, 
because wires not being mathematically perfect cylin- 
ders, their sections are not mathematically perfect 
circles ; wires not being, moreover, of absolute hard- 
ness, there must be a slight compression of the 
material at the place of contact. 

But it is impossible that the resistance of the contact 
should be practically zero. Nearly every telephone 
transmitter at present in use, depends for its action 
upon the fact that the resistance of contact of two 
electrodes is not practically zero, but that it is an abso- 
lute quantity, which varies in amount as the area and 
pressure of contact are varied. 

You are correct in saying “the surfaces in contact 
(in an insulator) although apparently very small, are 
quite sufficient to enable the current to pass freely and 
thence to spread all over the surface of the porcelain 
and thence get to earth.” 

Whenever any path is offered to a current, a current 
can pass. But to say that the degree of freedom with 
which the current can pass is not influenced by the 
area and pressure of contact, would be to utter a very 
startling statement. 

The leakage of ten insulators on a telegraph line is 
about ten times that of one insulator, because the area 
of contact is about ten times as great. In the Fiske- 
Mott insulator, the area of contact of each insulator is 
divided—say by a; therefore the resistance of a of 
those insulators is about the same as that of one ordi- 
nary insulator. 

The insulator is not, however, made of porcelain, as 
you seem to suppose; porcelain allows a film of 
moisture to collect on its surface, and is therefore 
undesirable. The material used by the Chicago Insu- 
lating Company is designed with especial reference to 
preventing the forming of such a film of moisture. 

Bradley A. Fiske. 

Washington, D.C., 

Dec. 12th, 1883. 


[We will reply to Mr. Fiske’s letter in our next 
issue.—EDs. ELEC. REV. ] 





